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SCALE 



General Iuj. traction 
There are thr^ie unite pertaining to meaourement ; (1) Scale Drawing; (2) 
Mearnirtiment, and (3) Area & Perimetic. Theoe unite should be tauj',ht iij thio 
order to have the beet effect. There in an appendix to follow the third unite, 
^J^ containe optional activitiee related to meaeuremc/nt and a review aeeignment 
dealing with all three unite. ^ Thie aeeignment can be ueed in ite entirity or in 
parte ae each ?;pecif ic unit io completed. You raay wieh to uee thie ae a teet or 
reviev; for the meaeurement leerione. 
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1. Scale ' ' 

Yoi^ have heferd the term ucale uoed in man/ 
different waytJ. Vov *e::amp^^ you may have built, a 
**GCale model*' or made tV^neale drav/inp/\ VJliat do 
you think meant v;hen viv 'V^oe the v;ord "ocalo'* in 
LheLie v;ayri. • ^ 

()iu» v;.jy ut thinking', about the v;ord acalei io^ 
tJiat it i'i a picturt? or model that looko exactly 
like the ie»al object. Only the fiize may be bigger 
or fjmaller. For nstample in the follov/ing figure B 
i% a scale drav;iiig ot A. Why? ^ 



I i 



i - i 



.k.. ■ . A- 



A 



B 



■r ' ' 




2, ifetermining the Scale 

To determine the ocale of a model or a 
drawing io usually fairly^eaoy. All we have 
to do i3 find out how the Gcale figure compareo 
to the original, io it the oame oize, cmaller, 
or larger. Then we find how much it hao 
changed. Letc take a few exampleo to make 
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^TAKE Tir-ffi TO LKT THE 
STUDENTS DISCUSS WHAT THEY 
BELIEVE THE TERM ''SCALE" tCANS. 
ALSO, HAVE THEM fJVE OTHF»^ 
EMt-HM.ES OE WHEI^'i THEY Hi VI 
IlEAUD OR USED THE TERM "SCALE". 



YOU SHOULD LET THE^ A'UDENTS 



filVE AS MANY 



REASONS AS THEY 



CAN. THEN MAKE SURE THAT THEY 
SEE THAT THIC SCALE HAS SAME 
Nin-ffiER OF SIDES, THE CORRESPOND- 
IN(; ANCiLES ARE THE SAT-IE, THE 
PICTURE ^"UlpKED" "RIGHT", OR 
THE S AMl'f AS - THE ( )R I C I NAL 
(SIMILAR F I CURES). 

PROJECT TIIAN.^)PARENCY/ (NO.l 
WORKSHEET. ENCOURACiE STUDENTS 
TO DISCUSS WHICH SHAPE BELOW 
THE LINE IS THE ''BEST" PICTURE 
OF THE SHAPE ABOVE TOE LINE. 
TliV; "EXACT DUPLICATI-y' WILL, IN 
ALL LIKELIHOOD, BE JUDGED BEST. 
SAVE THE TRANSPARENCr^ND HAVE 
THE STUDENTS SAVE THE WORK- 
IsfrEETS . 

PROJECT TRANSPARENCY/ 
WORKSHEET NO. 2. HAND OUT THIS 
WORKSHEET. Af^AIN DISCUSS VJHfCH 
SHAPE BELOW THE LINE IS THE 
"BEST" PICTURE OF THE SHAPE* 
ABOVE THE LINE. THERE IS NO 
EXACT COPY. IT IS ASSUtlED THAT 
THE SQUARES ARE THE "BEST" ,^ 
COPIES OF THE SQUARE ABOVE THE 
LINE. ENCOtJRACE THE STUDENTS 
TO TELL HOW THEY^ ARE ALIKE AND 
HOW THEY ARE DIFFERENT. DISCUSS 
COPIES LARGER AND SMALLER THAN 
THE ORIGINAL. 



END CLASS ^EiiiE 



LESSON nUflOER 



Determinfi which uf the fi!(jur«'y 
tiftlow thG line are a '.Cjalje drawing 
o{f the fiqurd at the hdh. Thon 
tate vjhat t^f? scalii is fyf these 
drawinq'). 
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be C hOutYotf d. 



jcLj Vifilin c 



US ^Ke I to 



(a , T^^,j: 



1 i\?crx 

2 . 



thlu clear. 
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"ii" i', ,^ '.i .ilv iit.iuiu'i, r)! "A". It} the 

(*f)ur:/f'. "a" - unit:» Un\y, ur v;»» can tuiy that 
till (-Jri V "Knir" in "A" ihen^ .irr 2 '*unitj;" in 
t*r a f,(: ih' ot i t(j . How look .it the 
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1 
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B 
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What vjould you j;ay the acalG v;ould be thio 
time"? Remember it:i f.',ettinj; r;maller. 

Let'o ^',o tor another example. In ^the figure 
that followG "I^" ifi a ficalo. drawing of "A". 



laiu;I':r: 



'MAKl^ CF.RTAir^ KVKRYOt|E 
SKF.H Thl r» U:()MPAK I SON . 



THK SCAI.K IS 1 TO 3 THAT 
IS FOR FVFRY 1 UNIT IN TllE 
ORI(;iNAL>tlKRK IS ONLY 1/3 
IN THE SCALE. 



U 



A 




LI'iT THI-; STUDF-NTH (IIVV THE 
ANHWhlt lihFOHK HAVIWC; ANY DlfUniflS-^ 
lOM, THK HCALF IH 1 TO Oil 
mi KVKUY I HNn^i IN Tin: OHKUrUL 
TUVmi ill \// UNIT IN THi; DMWINC;. 

ni: :]v\i\: that am, dimkjjuun muht 
hi nil- HMAi: "^;(:aij:" to \m: a scale^ 

DI'AWINf;. I HAT IS. THK LKNtHH IN. 
1 Tti \/J AUU THL l-JUiTH If: 1 TO 

1/:'. 

rno,n.( 1 f /v; r^i^. ^, nhriui- 
THi;()ir.H CIA;;!, ni scriijHorj ijhich 
or 'iiii, i K.unKf: r; a *'<;;nf)!) picTintH^^ 
in Mil: Mcnnr; Ai^.ovH nil i.nih. mjH 
.^A(;f^ "CDOD iMrTniK*' friAI'}. UiiKTHKK 
I I. IV> V on SMAIJ.I P ( ni'V nr 

Tin \ UAn'\ h\M)V\ Till", i ir:!' and 
WHAT iHi; scam: woui.fi VA '. 

♦» 

N(»W CONTINIIK Tli Ul'Amy. IICALF. 

AND roirri out that it \r> AM-JAvn 

r,:lVIN IN THI VOUIA OF 1 '{() iWlUi 

rJUMiiii'. II" A I'icTiHU i:; twick av> 

UAl'Cr AS IHI olUfilNAI. hi: VMM. I:AL1 

ri A *M r.> COPY. II- A iT(;n!!K 
r; oNT ^THiiM) AS cAi^(;r: vjr wim. calI 

M A "1 Ic 1 / 5" COPY. 

im:(» n cT f /w Nm, /i and «:t)NTlNUI 
TH!. 'iA.Ml. lU :.ci^':!:i(iN. 

Al l! F '•IJoPKINf; !;()MJ (U' Mil': 
IT:nni,IMS or; W()I'Kf;HM;i \ VnU CA^^ 
IM)INT nil AN I:ASY V/AV In rirJD AND 

(•Hf ( i: thi: SCAM' , voc isvim.ain and 

DIMnNSTHATl: HOW Vol' f AS DIVIDi: 

nn DiMCSsinr: oi thi: opicisai. ry 
I hi: coiuu spnr^DiNf; m ncmi or thp 
scam: 1)Rawin(. i ind mu !;cam:. 

MAKi: VAmV THK NUMIPAToP IS M - 
COOK AT YOUH ANSWUP SHM I' POP 
rXPPANATION. HAND OUT M :;!;oN 1. 



KNl) CTAHH HUPP 

PT POUP YOU HAND OUT Ilh WoPK-« 
SHPPTS FOP DISCUSSION' Y(M^ CAN 
USF THF OVFRHKAD (TOPOAHD TO 
DIIMONSTRATK HOW TO PRODUCE A 
Si Al F, FIf.URF. MAKF AN ORT(;iNAI^ 

ov; nn ovfphfad and thkn ("mvp^^ifJ 

S( AM Vnr ARF USINC, THFN PRODfeSCEj 
THF NFS' I I(;URF (SFF THF FOLLOWING' 
FXAMPLF . ) 
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%ke copies 
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1 to 



to 2, 1 to 1 ,; • 
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THIS IS A 1 TO 2 SCALE, YOU SHOULD 
ALSO SHOW A 1 TO 1 AND SEVERAL OTHERS 
BEFORE CONTINUING. 

PROJECT t/w NO. 5 AND OPEN THE DISCUSS 
ION OF HOW TO DRAW A ''1 TO, 2" COPY OF THIS 
FIGURE. THE STUDENTS MAY ATTEKPT THIS ON 
THEIR WORKSHEETS AND THEN USE ONE TRANS_ 
PARENCY TO SHOW WHAT THEY HAVE DONE. 

ON THE SAME WORKSHEET THEY SHOULD 
THEN DRAW A 1 TO 1 , A 1 TO 1/ 2 AND A 
1 TOl 1/2 COPY OF THE FICURC. 



USE WORICSHEET NWIBER 6 AS Mr ASSIGIfl-lENT 
YOU WILL NEED TO FUEMISH TllE STUDEHXS WITH 
1/4" GRID PAPER FOR THIS ACTIVITY. ^ 

m\i QXA%% HERE 



. THE STUDENTS ARE TO DRAW FIGURES AND/OR j 
DESIGNS AND THEN PRODUCE LARGER AIID SMALLER | 
gCALE COPIES OF THE FIGURE OR DESIGN. j 
CREATIVITY AITO ARTISXIC EXPRESSION SHOULD \ 
BE ENCOURAGED, AITO SAIIPLES AlW^ STUDENTS ' 
WORIC POSTED. 

USE THE FIRST PART OF THE PERIOD TO 
DISCUSS THE PREVIOUS ASSIGNIIENT. . THE RE 
MAINING TIME IN THE PERIOD SHOULD BE USED 
FOR THIS ASSIGMIENT: 

i THIS LESSON MAY TAKE MORE THAN ONE PER 
|0D. IT*IS A€UIfilARY OF AND REVIEW OF 
iWsUREI-IENT, AREA, AND SCALE DRAWING. IT 
MAy be NECESSARY FOR YOU TO MAICE-UP ADD I- 
TIONAL ASSIGNI-IENTS TO SUPPLEMENT IN THE j 
STUDJENTS LACK OF UNDERSTANDING. MAKE A 
COPY OF REVIEW ASSIGNT-IENT FOR EACH OF THE : 
STUDENTS AND PROCEED AS FOLLOWS . « ' 

WORK EACH PROBLEM IN THE FOLLOWING WaJy: 
•READ THE PROBLEM OR CALL STUDENTS ATTENTION; 

TO PROBLB-I AND DRAWINGS, IF ANY. HAVE EACH 

V 

STUDENT liJRITE HIS ANSV7ER AS DIRECTED ON THE 

SHEET. DISCUSS VARIOUS ANSVJERS IDENTIFY 

THE CORRECT ANSWER AND HOW IT WAS OBTAINED. 

AT -THE END OF THE CLASS PERIOD COLLECT ALL 

REVIEW SHEETS. ' THERE IS NO NEED TO GRADE 
» * 

THESE SHEETS BUT THEY SHOULD BE CHECKED TO 
INSURE THAT EACH STUDENT IS FOLLOWING THE 
REVIEW AND TRYING EACH PROBLEM. 



END CLASS HERE 



Review Leaoon 



1. Voe a ruler to mcaoure the lengthc jf each of theoc llneo. 



neareot 



S ; neareoe 1/2 in 



neareot 1/4 in 



Neareot in. 



O ; neareot 1/2 in. ^5 ; neareof 1/4 in. 



2. VJliich of the figurec are "oeale drav/ingo'* of figure A? VThat io the ocala 
in each caoe? 




1+0 1\ 



I 1 




No 



1 I 
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• / . 

Make 2 ocale drawingo of thio 
figure. Make one scale drawing 
to a Dcalfi of 1 to. 1/2, and the 
other to a ocale of 1 to 1/3, 
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21 
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4. A land devolopor made thooo aeadUre' 'into on an irregular ploE of g^gii^W 



300 



2^ 

75' 



V 
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In a Gcale drawiijig he drawo the 
AGO ^ot oidc 16 inehoo longt 
VThat/ocalc io he uoing? 



1 inch - iQCit 



How long v;ill the other lineo in hio draV/ing be? 
325 feet ° / j5 inchccj 225 ^eet ° 9 , Inchcifi 




SUGGESTED OPTIONAL ACTIVITIES 




' Topic: Layout and Conot ruction 

Activity Iv ■ \ 

Objectivao: ' ' • 

. The otudcnto v;ill divide into groupc of 3 to 6; the groupo will meet to 
plan their cpnotruetion project., 
i'tatcrialo: ... 
Notebook paper and pencilo. 
Procedure; 

Begin with a talk on the place of thio project in the unit. Emphaolzc 
that. thiG project io like a real job -^and uoeo their previouo learning in 
the unit. Streoo the importance of mature cooperation in thd work to bo 
done. Students should bo encouraged to form groupo in which they i^lll work 
well, not nececoarily i;ith thier boot frlendo. 

Hand out the Project Organization Sheet to all otuderito and go over the 
things they muot do. Each otudent ohould keep hio Project Organization Sheet 
for the time the project runo. 

Now direct the ctfttdento to form groupo. You oboerve the groupo ao they 
form and oit v;ith the group you judge will have the greateot difficulty getting 
organized. VJhen they are organized and x^jorklng, move to other groupo to aoolot 
them. Remember, thlo project is to be the otudents' oim; they rauot provide the 
leadership and effort. Expect some to do more than othero but be firm with 
^trudento v;ho are not participating. Encourage student leadership. 

Students should use the remainder of the period to measure the thing they 
are going to build and tb record the measurements, on a^ rough drav;lng in prepar-/ 
qtlon for making a scale draining. 
Asoignment: 

Get the measurements needed to make scale drawings for the project. 

23 



Clano Periods 2, 3, and A. (ttorc or ti dayo ot the diocrgoolau of the « 

feaeher. ) 

Objective: 

To complete the oeale drov/lns and eolleet the matorial for eonotruetlon. 
Materlalo : 

VJlien the atudetno have planned the eonotructlon, they ohould have a good 
idea of the material they need and 6h(j\ltd be collecting it. , 
Procedure: 

I 

Each elaao period chould otatt v/lth a ohort group meeting. Toplco to be 
diacucaod are (1) VJliat materlalo have been obtained; ^i';hat otill needo to be 
collected, (2) Hov; are the,oealo drawingo coming (VJliat needo to be done today. 

Then the group raembero begin whatever taoko they have to do# You ohoUld 
circulate around the room. Particularly, talk with otudento who are npt part« 
icipating. A otudent v;ho really doeo not have anything to do on the project 
may otudy, 

VJhen a group io finiohed v/ith the ocale dravjingo you ohould check them 
and approve them for eonotruction. If the ocale drawin^o are not correct or 
' not adequate they ohould bo done correctly before eonotruction b^^glno. 

Claoo Periodo 3, 6, 7, 8, 9, 10. (More or fewer dayo at the diocrooolon of 
the teacher.) 

Objective: ^ ' 

To Qonotruct a ocale model baoed on the ocale drawings juot completed. 

Mater ialo: > 

Each group v;ill have ito own liot of materlalo and ohould have collected 

thera. • ' 

Procedure: 

Permit groupo to work at their own pace. Encourage creativity and freedom 

4 

'of exprcGOion* 

24 
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This is the last activity in thi© unit. Try to arrange for public display 



of these 'projects and the scale drawings. 



Topic: Stsale Drawing 



Activity 2. 



Prob^^gnr: Make scale drawitig of the school yard^* 

Procedure:^ Work in, teams or 2 or 4, Locate the boundaries of the school 



yard. scale. Go from one corner to the next# Each time shoot angles 

to key points. One member of your team can go to the next corner with a pole 
so you can sight him. Measure the distances and draw them to scale. 

Activity 3. 

Problem:^ Plan a sprinkling ^water system for the school yard. 
Procedure; Make a scale sketch of the school yard (see Job Cards 5 and 6A). 
plan the location ^f the water pipes which 'will be buried in the ground and 
determine where to place sprinklers. Calculate how many feet of water pipe 
you will iieed. ^ ^ „ * 

♦ •> ' » 

Activity 4. , 
"^Problem: Plan a, swimming pool. 

Procedure: Locate a good spot for a swinuning pool. Make a scale drawing of 
the pool and calculate how much rooa it will take. Make sure it will fit.- 



ERLC 
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k ^ 
Group members; 



PROJECT ORGANIZATION SHEET 

Construction Project 

1) Trailer 

2) Classroom 

3) Steel frame bkiilding 

4) Small house 

5) Other 



(Select one) 

St^ps in construction: ' 

1) Collect measurements of* the real thing. 

2) Decide on a scale. What scale will your group use? 




3) Make scale drawings (note need for floor, all '^exterior and intel'ior walls, 
roof). ^ 

5) Decide on material to be used to construct model; obtain material. 

6) Assign exterior construction, interior construction and detail to group 
member s . 

7) Begin construction. 



ERIC 



28 

26 



f 



> ^ 



\ 



TEACHER'S MANUAL 

APPRENTTCESHIP: LEARNING 
TO BE A CEMENT MASON 



o . 29 
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General Inotructions 



1. Use of outside spe^kefo and field trips. Schools&^nd. teachers 
differ in the degree to which they can use speakers and t^k^studentq, from 
the school on field trips. For this'reason the unit is "sclt contained." 
However, here are some suggeptions for interesting activities whith will 
contribute luSterially to the unit. 

A. Contact a union local • Ask for a speaker on appri^ntice programs 
The PlastererQ and Cement Mason's Union ^ould be most appropriate. 

B. Have a Journeyman cement mason speak to the class on his 
occupation. 

C. Visit a construction site where cement work is being done or 
visit a readi-mix cement plant. -Be sure to have prior approval for 
thio activity and have someone availiable who can explain what's going 
on! 

2# The "read 1^ in cl^acbs" feature . The students pages are presented 
as a connected narrative. Problems grow out of the narrative. This s*-ory 
is to be read in class and, as problems come up, the students stop and work 
these out. Each day normally will end with a problem set. There are also 
discussion questions within othe story and these should be treated during 
class time as described in item 3 below. This "read it in class" procedure 
should be used to contribute to the students growth in reading skill, also. 

The narrative is designed to bring up mathematical problems as they 
might aris^on the job, to foster desirable attitudes toward employment, 
to present realistic employment information, and to give the students a 
focus for discussion o( questions related -to careers. 

3, The "discussion question" feature . Thet^e are a number of questions 
for discussion. These are marjked by an sc on the dividing line. These 
\^ questions point up ideas related to mathematics. and careers. When you reach 
each such question spend some time getting, students to think and tell their 
eas and opinions. * . 



^* The " Daily Problem" feature . Almost every day a verbal problem or 
"story problem" will be encountered in the material. This contact with 
verbal problems on a daily basis will help to overcome students fear and 
dislike of such problems. Time should be taken in class for (1) students 
to work Independently on the problem and (2) for group discussion and 
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prcocntatlon of various oolutiono, ^ 

5. The "fl'o a Rip Off " feature * Many otudento enjoy puzzleo and 
problemo of a mathematical nature. They may enjoy thlo aspect of mathematlco 
P^Qre than the regular class v;ork. A problem such as that is presented every 
two or three dayo, located at the bottom of the page oo the otudent can* 
"rip it off'* and take it home. Claoo time ohould be opent on these problemo 
Qftgy otudentQ have worked on them, taking about one half Hour for each ouch 
problem. 

I 

6. General Review of Underlying Mathematical ProcesBeo . (GRUllP) . 
Grump'o are ohort computational assignments given several times each week 
tp prevent forgetting of computational skillo. 

7» Mioaion Incredible Asolgnmente , VThen an aooignment involveo v;ork 
outoide the i|cKo^ol or when only one or tv70 studento are needed to do an 
aesignment, ouch ao conotructlng a demonstration, the aooignment is optional 
for extra credit. It io frequently important to have at least one student 
do each of these assignments because the information collected or the demon- 
stration constructed v/i^l contribute to the class activities. 

Materials Needed 
Lessons 3 and 10: 200 1 inch cubical counting blocks. 
Lesson 4: Scissors and transparent tape. (10 of each) 

Lesson 6: Scissors and transparent tape (10 of each) and a volume demon- 
stration set with water or sand. ^ 
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Apprcntlcochip: Learning ^ 
To Be A Cement Maoon 

f 

Apprentice Program 

Sara Jackoon wanted to Qniev the tulfdlng tradeo 
and thought he uould do %eXl in eeisent work. He liked 
outdoor work and he had done oome cement vjork with 
hlo father and enjoyed it. How important io it to 
like the work you do? Do many people you know like 
their work? How doeo "liking the job" compare in 
importance to the pay from that job? 

He learned that\a journeyman cement macron work- 
ing in Atlanta earned $7.35 per hour. An apprentice 
earno $3.67 per hour to atart.and advances ao followo; 



Time on Job 


% 


Hourly Rate 


0-6 Months 


' 50% 


$3.67 


6-12 Montho 


55% 


If. 04 


Vl 1/2 Years 


65% 


tt.78 


11/2-2 Yearo 


75% 


5.51 


2-2 1/2 Yeara 


, 85% ■ 


6.25 


2 1/2 - 3 Yeara 


95% 


6.98 


3 or More Years 


100% 


$7.35 



Complete the table. The percent figure ±b the percent 
of the pay of a journeyman cement mason, $7.35 p^jc 
hour. 0 

Sam found out that there io a waiting Hot f^r 
entry into the Elaoterero and Cement Mason *s Union . 
Apprenticeship program. He wrote for information and 
had hiG name put on the list. He would receive 
$50.00 per week for 6 weeko while going to apprentice 
school and then go through 3 years of "OJT," On the 
Job Training, at the pay scale shown above. 

Would you do what Sam is going to do? What 
are the advantages and disadvantages? What is 
the purpose of an apprentice program? 



ENCOURAGE THE STUDENTS TO- 
DIS'aUSS THESE QUESTIONS. 



FIGURE APPROXIMATELY CORRECT 
FOR SKILLED C0NSTR»XTION 
WORKERS, FEBRUARY 197^^. 



AGAIN, THESE FIGURES ARE 
ACCURATE FOR CEMENT f^ONS 
AND PL/^TERERS. 



ALLOW 10 MINUTES FOR THE 
STUDENTS TO V/ORK. REVIEW 
PERCENT IF NECESSARY. 



V WHY WOULD THE l^ION PAY 
1 APPRENTICES? pkOBABLY TO 
" attract GOOD WORKERS TO THE 

COURAGE THE STUDENTS TO 
StSCUSS THESE QUESTIONS, 
APPRENTICESHIP IS AN AVENUE 
TO ENTER MAiNY TRADES. SPJDENT! 
"^SHOULD KNOW ABOUT THIS 
POSSIBILITY. 

END CLASS HERE 
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2t Constructing Cement Foruiy 

Sain began hlo flrot day of "OJT/' On the Job 
Training, with a email cement contractor. He worked 
alongoidc the owner and a journeyman cement maoon. 
A "journeyman" io a okilled v/orker vjho hao completed 
training for hio trade. The contractor wao himself 
a journeyman maoon. ' 

The Job they were doing wao to pour a drivev;ay 
and the olab for a garage. The blue print looked 
like the next page. Convert the dimen&iono given on 
thp blue print to feet. The ocale io 3^ inch 16 feet, 
, Sam wao to figure how much wood they needed to 
construct the forms. They would need to form up the 
drive, the garage and the extra circula part 
oeparately. The "perimeter" of a ohape io the 
distance around it. Calculate the perimeter of the 
driveway and the garage.' 

Now calculate the perimeter of this part: 
It io part of a circle. 
What io the distance a- 
round a circle? The cir- 

. cumfercncc (distance around) a circle io close to 




GIVE THt! STUDENTS TIME TO 
CALCULATE HERE. REVIEW IF 
NECLSS/KY THE WCjRK OU SCALE 
mo USING THE SCALE TO Pit ID 
A LENGTH. 



GIVE THE ST.UDENTS TIME TO 
WURK . 

GARAGE: 80 FOOT F^ERIMEIER 
DRIVE: 17 G FOOT PERIKiETER 



YOU WILL HAVE TO DO SOME CARL 
FUL TEACHING HERE. 




3.14 timeo the diameter. 
The diameter io 16 FT. , 
so the circumference io 
50. ?M FEET . However, 
only 1/A of that is actually part of the job 
because that piece is a quarter circle. Now, 
what is the perimeter of that part? 

PERIMETER OF IS 

8 FEET + 8 FEET + 12.56 FEET - 28.56 FEET. 



I 5) di'jrctiTicC 



LEAD THE STUDENTS 7>^R0UGH 
CALCULATIONS HEF^E. 




WHEN YOU GET HERE, LET 
THE STUDENTS WORK FOR 
A Vfl-IILE TO TRY TO FIND 
THE FINAL ANSVJER. 



Now, find the perimeter pf the shaded figures on 
the blue print. 



END CLASS HERE 
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C.O*M.P. ^ 

Concrete Maoon 
Followo Leooon 2 



MISSION INCREDIBLE: 



This lo your mloolon, ohould you choooe to accept it. Phone jl-our 
local cement dealer, the people who have the "cenient mlKer trucko." Aafe 
thorn how they oell concrete and the coot of concrete. Go to a local - 
hardware or building oupply otore where they oell I'oacrete" produeto and 
ffarfTthe coot of a oack of concrete inix. Kuw much aoncrete will on^ 
sack make? Bring thlo Information back to claoo. 

Moot concrete company oell concrete by the "y^^d" meaning one cubic 
yard. Conotruct, in one corner of the claooroom a "cubic yard." It 
io o cube which io one yard lon^, 3 ^ 

wide and high. L^^VK'"^ 



Coll a cement work contractor or a general contractor and aok him 
how much a cement finioher chargeo to finioh a driveway. Itany charge 
'*by foot." Wlmt doeo that mean? 
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3, Volume: Dlmcnolona In the oome unlCo 

When the iotmo were ODt, the contractor decided 
that there wao tirae to pour the olab for the garage. 
Sam wao to figure hov much eemSht, In cubic yardo, 
was needed to pour the olab. Sam needed to review 
the way to find the volume of an object. Let'o look 
at an object 3 Incheo wide, 5 Ineheo long and 4 Ineheo 
high. 



miERIALS: 

A BOX OP 100 am inch cubical? 

OOUNTING, BLOCKS. 

r-VU<E THIS ON YOUR DESK, USING] 
THE INCH CUBES, STARTING WITH' 
THE PIRST LAYER. 




REUTl THE PICTURE AhD THE 
FIRST LAYER OF BLOCKS ON 
YOUR DESK. 



3 Ineheo 



How many "cubic incheo" are in thio firot layer? 
How can you find thio? 



15 CUBIC INCHES 

BY COUNTING ViOULD BE ONE V/AY 
BUT MULTIPLYING 3 X 5 B 
BETTER. 




3 incheo 
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How many bloeko are In eadh layer? How iiiany 
blooko are in all four layer o7' How can' you find 
the number of bloeko in the whole ohapc? 



ProbXcno: Find 


the number 


of eubie 


unito in eaeh 


of theao ohapep. 






• 




Length 


Width 


Height 


Volume 


1. 


7 In. 


4 in^ 


6 in. 


168 CU.IN. 


2. 


12 in. 


5 in. 


8 in. 


hBQ CU.IN. 


3. 


6 in. 


6 in. 


IS in. 


540 CU.IN. 


4. 


8 l/2ft. 


5 l/2ft. 


4 ft. 


187 CU.FT. 


iS. 


.6 2/"3fe. 


1 l/2ft. 


8 ft. 


80 CU.FT. 


6. 


12 3/4ft. 


5 ft. 


1/2 ft. 


37^ CU.FT. 


7. 


2 1/S ft. 


1 3/4ft. 


8 ft. 


30 j CU.FT. 


8. 


13.2 in. 


5.1 in. 


7.4 in. 


igi. 168 CU.IN. 


9. 


18.5 in. 


6.2 in. 


5.7 in. 


653.79 CU.IN. 


10. 


8.4 in. 


3.5 in. 


.5 in. 


l't.7 CU.IN. 



3 K 15 BLOCKS IN iACH LAYER. 
h LAYiRS SO 15 X 4 s 60 
B^LOCKS IN THE V/HQLE THING. 

3 X 5 X 4 s 60 
LENGTH X WIDTH X HEIGHT s 
VOLUr-IE OR V s L X W X H. 

DO SEVERAL mRE EXAT-IPLES USINS' 
THE CUBICAL BLOCKS TO ILLUSTRA! 
THIS PRINCIPLi. 
BEFORE WORKING THE PROBLiM, 
mPHASIZE THE UNIT OF THE /^WSVl 



CUBIC INCHES, FEi 
ETC. 



;t, yards. 



END CLASS HERE 



4. Dlfflcnolono in volume: mixed units. 

Now, let'o look at ooae problemo like the olob 
of cement. Moot of the time a olab of cement will 
be given, length and width in feet, depth in incheo, 
and the volume needed in cubic yardo. Remove the 
last opage from thio unit cut out the figure and 
fold it up and tape it ao the teacher direeto. Tliio 
is how a olab of cement 1 yard x 1 yard x 4 incheo 
would actually look. 



WHEN THE STUDENTS HAVE FINISHS 
THESE COLLECT 16 OF THEI-1. ON 
YOUr\ DESK rWE A SQUARE OF THE' 
16 SbLlDS. EXPLAIN THAT THIS ' 
SHOWSiA 12 FT. X 12 FT. SLAB, 
'I IN. THICK: 

STOCK 9 TO ShDW 1 CUBIC YARD 
AND THE REMAINING 7 MAKE "ALMO 
ANOTHER CUBIC YARD. ASK "HOW 
MANY CUBIC YARDS OF CEMENT IN 
THIS SLAB?" ANSWER: ALMOST 
2, EXACTLY 1 7/9 CUBIC YARDS. 



note: USING THE SOLIDS 
MADE BY THE STUDENTS, 
WORK SEVERAL 
MORE SUCH 
PROBLEf^. 

LEAVE ^ 3ft. 
THEM 
ON A 

TABLE FOR STUDENTS TO USE IF THEY WISH 
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Sm btd to work this problem wltl^out a model 
of thm slabt Ua said: 

V ~ 1 X w X h • 

« 12 ft. X 12 ft. X 4 in. 
4 yds. X 4 ydo. x ^ yard 



16 



- 1^ 



euble yardo 



L| euble yards 

Problenis. Find ,the volume In eubie ^ardo^ of eaeh 
of these slabs. Follow the form above. Conotruet 
these shapes from the oolldo you made If you want. 



IN WORKING PROBUEf^lS LIKE 
THIS \^ CI) WRITE THE 
FORf^JU, C2) PIUU IN THE 
GIVEN DIMENSIONS, (3) CONVERT 
TO YARDS AND C^O MULTIPLY. 





1 


w 




h 


Vol. 


1. 


12 ft. 


9 


ft. 


4 


In. 


1 1/3 CU.YDS. 


2. 


IS ft. 


6 


ft. 


6 


In. 


1 2/3 CU.YDS. 


3. 


30 ft. 


12 


ft. 


4 


in. 


'f/9 CU.YDS. 


4. 


22| ft. 


12 


ft. 


6 


In. 


g CU.YDS. 


5. 


51 ft. 


36 


ft. 


9 


In. 


153 CU.YDS. 


6. 


12 ft. 


10 


ft. 


4 


In. 


1 13/27 CU.YDS. 


7. 


28 ft. 


15 


ft. 


6 


In. 


7_l^/:ilLCU.YDS. 


8. 


120 ft. 


84 


ft. 


9 


In. 


■280 CU.YDS. 



AT THE BEGIM^ING OF TOMORROW'S 
LESSON IT MIGHT BE A GOOD 
IDEA TO DISCUSS THE "REALITY" 
OF 'THESE ANSWERS. CEfCNT 
tmOHB WOULD hEVER ASK FOR 
1 13/27 CUBIC YARDS. THEY 
WOULD ALSO RATHER BE LONG 
THAN SHORT ON AN ORDER. 



END CLASS HERE 



5. Coot of Coneroto 

Sam was roody new to find out how many "yardo" 
of concrcto would be needed for the floor of the 
garage. The garage la 20 ft. x 20 ft. an^ 4 incheo 
thick. Find the number of euble yardo required. 



It's A Rip Off 




V = L X W X H 

= 20 FT. X 20 FT. X IN. 
s 6 2/3 YDS. X 6 2/3 YDS. X 
1/9 YD. 

= 'f 76/81 CUBIC YARDS. 
GIVE THE STUDENTS TIME TO WORK 
TVII S gjT. 



Drawing a figure without lifting your pencil or tracing over a line you have drawn 
l8 eaay sometlmea < 



and hard some times. 






(Hard) 



( ? ) 
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( 1 ) 



Sam's ealeulations gave him the "exaat" answer, 
but, to be safe, he should order a little cjorc than 
he needs. Why? 

If you were Bma, how taueh eonerete would you 
order? . , , 

How much would that aueh eoncroto eoot? You 
may use the east per euble yard whieh the local 
eonerete eompanies ekargo or aok your teacher for 
a cost figure. 

For each of the 'eoncroto ohap'oo (problotao 1"»8 
In the last Icooon) find the volume of concrete you 
would order and the coat. Uoc whatever prleo you " 
have been using. 



Vol. 

2.1_2Zjm-YD. 

3. tf '♦/qcu.Y D. 

4. §...,CU..YP.., 
5. 153 CU.YD. 



Order VoJ. 
1 1/2 CU.YD . 

Z 



Coot 



5 1/2 

160 

6. 1 lg/27a J.YP. 2_ 
7. 7 I*f/18CU .YB. £ 
8. 280 290_ 




Hi 



178.80 
I o/'^81.gO 



it 



YOU cm ALWAYS imOW A ilTTLE 
AWAY BUT IF YOU SHQf^T THE 
JOB mf BE RUINED. 



§ YARDS V/OULD BE VERY QWB^, 
5 1/2 PROBABLY BETTER, 6 WSf 
LIKELY TOO MUCH. HQ^/EVER/ 

m "mm and fast" rule t-mu$ 
^<om ms\'m right or v/Ror^G. 

$22. 3P PER CUBIC YARD OR USE 
THE LOCAL COST. GIVE THE 
STUDENTS TIME TO FIGURE. 



THE "VOL." COLUr-IN SftDULD BE 
TAKEN mOtA THE LAST LESSOM. 
IT NEED NOT BE RECOT'iPUTED. 
TWE "ORDER VOL." IS WE 
Mjr48ER OF YARDS TO BE ORDERED. 
^SWERS mY BE DIFFERENT .AS 
tHIS IS AN ESTimTE. THE • 
COST FIGURES ARE Ca4PUTED 
USING $22.35 PER YARD AND THE 
"ORDER VOL." IN THE TABLE. 



END CUSS HERE 



6. Review of Area Formulao. 

Find the arcao of these figureo 

36 SQ. IN. 



6 in. 



A.3 ft. 




24 SQ.FT. 




8 ft. 




BEFORE ASSIGNING THESE PROBLe-IS 
TO THE STLOENTS, REVIEV^ THE 
FORf-IULAS FOR AREA OF: 
SQUARE: A s 0^ 
RECTANGLE: A = 1 x w 
triangle: a - l/2bh 
PARALLELOGRAM: A s bh 
CIRCLE: A = i!t\ 
DISTINGUISH "HEIGHT" OF A 
FIGURE AS THE HEIGHT ^^EASURED 
PERPENDICULAR TO TVIE BASE. 
SHOW HOW COMPLEX FIGURES tAM 
BE BROKEN INTO SIMPLE PARTS 
AND THE AREAS ADDED. ANGLES 
SHaVN WHICH LOOK LIKE RIGHT 
ANGLES t^Y BE ASSUMED fO BE 
RIGHT ANGLES. EMPHASIZE 
SQUARE UNIT. 
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2. • 
ft. 



5 fe. 



4 ft. 



7.3 ft. 




17 ft. 




6.1 in. 



9. A in. 



7. TlirciD Volume Forraulao. 

Carefully take the laot 3 pageo from thia unit and construct the modelo on the 
pageo. There aritr three different, but related volume formulaa for these 3 ohapec. 



^ cat 
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91 

r 


/ 




/ 




3 ft. 

. >. 




/= 


! ft. 




V 


4 ft. 

° A X h 




4 ft. 



V ° I X A X h 



4 ft. 



V « I X A X h 



In each case the volume is found using the area of the base and the height* 
If the figure is J^'rectangular solid" the volume is area x height. If the figure 
rises from a base to a line, shaped lik^ a wedge^ the volume is ^ x Area x height* 
If the figure rises to a point, the volume is ^ x Area x height. Calculate the 
TTolume of each of these three models you have constructed. 

1, V = A X h » 8 SQ.FT. x 3 FT. » 2^ CU.FT . 



2. V=^xAxh= 1/2 X 8 SQ.FT. x 3 FT. 



12 CU.FT. 



3. V - ^ X A X h ° 1/3 X 8 SQ.FT. x 3 FT. - 8 CU.FT. 
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Find the volume of each of these. First choose 
the proper formula. 




A of base 
18 sq.ft. 



6 in. 



IF YOU HAVE A VOLUME DEMON- 
STRATI0I>KSFT WITH PLASTIC 
SOLIDS^WHICH CAN BE FILLED 
WITH WATER OR SAND, USE IT 
HERE. USING THE MODELS 
CONSTRUCTED BY THE STUDENTS 
IT IS EASY TO SHOW THAT TWO 
LIKE n CAN FIT TOGETHER TO 
MAKE ONE LIKE ill, SO «2 =- 
1/2 OFJll. IT IS NOT EASY 
TO SHOW B IN THIS WAY. • 
VOLUMNS: 

1. CU.FT. 

2. 2tf CU.FT. 

3. " tfO CU.FT. 
tf. 36 CU. YARDS 

5. CU.INy 

6. 27 cu.F?; 



6 In. 



#3 




5 in. 



8 in. 



3ft. 




3 ft. 



END CLASS HERE 



'^^tJ^y^'lt* s A Rip Off 



■Look at your model wedge this way: 



3 in. 



Now look at the wedge 
this way: 




2 in. 



4 in. 

V «l/2 AXh= 1/2X8X3 




2in. 



3 in. 



Is the formula 
the same? 

Is the volume 
the same? 



V - A X h = 6 X 2 = 12 CU.IN . 



= 12 CU.IN, 
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f. Plane Surfaeco, 

. When the eemcnt wao delivered and poured into 
the forms* Sam helped the journeyman cement mason 
level it. Then the journeyman uoed a float and 
trowel to produce a omooth aurface. 

Making a aurface tlat and level io very 
important, ao you might guess. A flat level surface 
io called 'a plane, llhen the forms vjero set, the 
Qontractor vms careful to see that the sides vjere 
parallel, like this: 



THE IDEA HERE IS TO SHOW TI!AT> 
2 PARALLt-L LINC^ DETEPJ4INE A 
PIJKE AND THAT TWO INTERSECTIt 
LINES DETERMINE A PLMiE. BOTli 
THESE PRINCIPLES ARE USED TO 
LEVEL CONCRETE IN A FORM. 



t- /These sidesV ^ •> 
^ {parallel: ) ^ 

Always the same distance 
+ + + 4" + + + 



A BOX OF SATsID CAN BE USED AS 
A NICE DEWNSTRATION OF THIS. 



Two lines, or two sides of the form are parallel 
if they are always the same distance apart, like 
straight railroad tracks. 

When two sides of the form are parallel a 
straight board resting on the forms will smooth 
the cement into a level flat su^'face. 



THE BOX IS LIKE THE FORf^ AND 
THE SAND LIKE THE CONCRETE. 





LEVEL THE SAND BY MOVING THE 
STICK. ENCOURAGE THE STUDENT! 
TO DO THE "MISSION INCREDIBLE' 
PROJECT -r/ ILLUSTRATE THIS. 

!§EJ)TH^ EXAMPLES OF PLANES 
FOUND AROUND THE ROOM AS 
FURTHER EXAMPLES OF THE 
IMPORTANCE OF PLANE SURFACES 
IN CONSTRUCTION. 



ERIC 
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C^O.M.P. 

Cement Macon 
Follows LeoGon 8 



MISSION XNCREDIBLJ ' " <^ 

Thia io your raiosion, should you choose to accept it: to make a model 
to ahov; the cla^j^; hov; concrete is leveled in forms. I 

Obtain the following materials: a large shallow bo3c, 10 feet of wood 
about 1 in. k ^ in., glue, dry sand (a shoe box full is enough). Make it 



like this: 



Glue an 18 in. x 12 in. 
rectangle of wood to 
the bottom of the box. 



Use remaining v7ood for a "leveling plank." 




ERIC 
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It^Q A Grump^ (Round off all decimalc to the neareat 
hundredth.) 

X. 35 X 97 ° 3395 

2. 23.4 + 6.8 + 19.3 ° 49.50 

3. 437.8 V 12.4 - 35,31 1 

4. ^ 2^ *+ s| ° gl 



5. 
6. 

7. 
8. 
9. 
10. 



9.68 X 5.41 ° 52.37 
11 



14^ X 1^ - 



*20 
3 



7 X 9.3 X 42 ° 273if.20 

-^2 ^10 
43.7 V 129.1,° 0.3** 



END CLASS HERE 



9. Cost of Cement Finlohlng 

Ulien the concrete haa been leveled, the journey- 
man uceo the float and trowel to produce a smooth 
surface. Wlien the -contractor io oatimatlng the 
eoQt of the job he figures from 12 to 15 cento per 
square foot for cement finishing. Go back to the 
bluc^t^lnt and figure the coot of finishing the 
concrete driveway and garage floor. Use ________ 

per square foot ao the coot. 



Area 



Coot 



Garage Floor 
Quarter Circle ^ 
Driveway 



t^OO SO. FT. 



50.24 SO. FT. 
912 SO. FT. 



■$ &O .QQ 



7.54. 



Calculate the area of each of these shapes an^ 
then the cost of finishing them if they were 'poured 
in concrete. 



FOR THIS LESSON USE 15^ PER 
SQUARE f-OOT' OR THE LOCAL F 
YOUR STUDENTS GOT IN THE 
"MISSION INCREDItiLE" ASSIGN 
MENT. 



TELL TH^ STUDENTS THE FIGUi 
TO USE. ALLOW TIME TO CGMf 
THIS PROBLEM. THE ANSWERS 
GIVEN USE IS* PER SQUARE EC 
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A s 29'tSQ,FT. 
COST s.$l»i|.10 



21 ft. 



U ft. 




31ft. 
= 651SQ.FT| 
''COST = $97.65 




42 ft. 




A = 170 SQ.FT. 
,10 ft. COST =^5.50 



17 ft. 



ANSV/ERS GIVEN ARE FIGURED 
AT 15 CENTS PER SQUARE FOOT. 



12 ft. 



12 ft 




A = 194.24 
COST = $29.14 



END CLASS HERE 
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10, Foundation Fbr A Houce 

Sam'c next" job was to pour a foundation, a 
"footing," for a omall house. The ohape of the i 
houoe wao marked with otakec on the ground and Che 
excavation wao done by a man using a p6we^ sho-v^^el. 
Why io 80 much more work done by power equipment 
now? Some people oay that using power equipment 
cuts down on jobs. What do you think? 

The foundation of the house was to be con- 
structed following the blue print (next page) . 
When the forms are constructed the volume mi t be 
determined approximately in cubic yards. To 
•figure the volume, imagine cutting the foundation 



into blocks. 
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MATERIALS: 2 BOXES C200) CUBK 
INCH BLOCKS' FOR CONSTRUCTING 
MODELS FOR DEMONSTRATION. , 



POWER EQUIPMENT l¥ 'Used BE- 
CAUSE IT IS O'lEAPER AND" FASTER^ 



THAN m 
LOST Bj 



NEW Ui 
TECHNICAL 




01k. SOME Dobs ar^ 
^er^, are created, 
erally more 
Those lost. 



construct a "FOUNDATION LIKE" 
SHAPE USING THE CUBICAL INCH 
BLOCKS. TAKE IT APART TO 
SHOW HOW THIS V'^ULD BE DONE. 



V 



SkercH- 



-1ft. 



1— 



THICK 



-36 
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Short Gido: 1 ^ 



h 



Uev; ealmlatQ dio vo1u??iG iu cubic, yardn of eoncrotG 
siecdecil fio tlio ccRGiit fota, Uould you order 
OKaetly t^tot as?.ouat? How mueh oone^'ote would you 
0t&Qtl Itew ouGh uould that much concrete cor^t? 



V s 1 K u K h , 
SHOJ^T SIDE ^ 8 YDS. K |yd. X ^YD. ^ gfcU.YDS. 
LOMS SIDE - 1i|yDS. ^^r^^D. X |yD. ^ 3|cu.YDS. 



WDVI^ 2 OF ES^CH OP- THOGG 



ll_CljBI_C YARDS. BVlim ORWR 13gYDS. 



$22.35 X U.5 ~ $301.73 



/\^.'BWiRS mV VARY FERf : 

CUT THIS WAY 





S.S. Is m, w g 9 IN., li = «jft. 
h s 'i FT. 



CUT THIS WAY 



S.S. 1 3 22|fT., w s 9 IM.^ 

h s FT* 

l.S. 1 s 36FT., w s 9 IN./ 
h 3 'f FT. 

OF COURSE THE VOl.liME WILL BE 
THL SAfC IN EITHLR CA'JL. 

GIVE THE STUDE:NTS Tlf-'£ TO 
FINISH THE CALCULJ-^TION OF THE 
VOLUME, -mu TtC COST. 



Hore aro three mort? foundations. Find the. 
voluraG of eacli one in cubic yarda and (i.-jtimate tho 
quantity of concrete you would order for each - 
one. 




F + V - E - 



F + V - E - 



F + V - E ° 





(-3 £t. 

13 CU.Y0S. 
^.-^ (ORDER l^l 
eU.YDS.) 




f-2 ft. 



28|CU.FT. s 

A BIT mE THAN 
1 CU.YD., ORDER 

l| CU.YD., 



STRONGLY ENCOURAGE 5 OR 6 
STUDENTS TO FORM "TEAMS" TO 
DO THE 'MISSION INCREDIBLE" 
ON THE NEXT PAGE. LESSON Jll 
IS BASED ON SEVERAL STUDENTS 
DOING IT. 



END CL^SS HERE 
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C.O.M.P. 

Cetaent tlaaon 




MISSION meREDIBLE 

« 

Thla lo your Dioolon, if you choooe feo accept it: You are a ccEionfe 
coutractor and you are bidding on tho cedent work for a new oubdivlolon. 
Thoro vill bo 10 houoQo hut the ammt work for' each bill be the oaiao. 
Prepare your eofilEjatc followo. Thlo job will take aboufe 20 dayo, one 

working cionth. \ 

/ 1 

Concrete 270 yardo Q 22.35 per yard: ^ %^03h.5Q ^, 
Labor (unckillcd) ?100 per houoe: $1^000 >0Q , 

Labor (ceaent ffinioher) per foot : ^ $1^581 ^30 , ^ 



ACTUALLY 263 
BUT CAN'T BE 
TmT EXACT. 



Profit 30 %; 



Total Bid 



$11/200, ^'f 



Foundation™^) 



37^ feet 



X 

24 feet 



127.17 SQ.FT. 

f—12 ft.-^^^ 



4 feet high 
9 inehoo thick 




\/r/77y/rT 



Submit thio bid to the "general 
eontraetor," your teacher. 



Patio, Drive 
and walk are 
olabo, 4 in. 
thick, 
f iniohed . 



Drive 
A s 86*» SQ.n 



CUBIC YARDS 
IN SLABS = 13.01 



72 ft. 
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11. Opening The Sealed Bids 

Several bids have been received from cement 
Feontraetoro for the work on the new oubdiviislon. 
At this tiiao the general eantractor will new open 
the bldo and award the contract . 

What is the purpooe of having "bldo" for a job? 
Why are these bldo kept oeerot? 

When each bid hao been opened and the bldo 
Hated on the board, work out the "coot" for caeh^ 
Item. 



BIDS H&H imi COOTRACTORS 
ARE COr^PETING TO Bi %GM 
BIDDiR" /m GET THE UOB. IT 
WIJUL MEAN LESS COST FOR THE 

co^JT[mcTOR mm 

PROFIT. THE BIDS ARE SECRET 
SO ONE CONTRACTOR CANNOT 
[WER CUT ANOTHER BY A SmUU 
AMSUJTf. 



Coat for concrete 



Coot for unokllled labor^ 
Goat for finishing 
Total Coot 



NOW OPEN THE BIDS AND POST 
THBf-l. ON THE BOARD WRITE 
THE NAf'iE OF EACH BIDDER A^© 
HIS "BID." 



FOR ANSV;ERS to THESE QUESTIONS LOOK AT TEACHER'S 
COPY OP THE MISSION INCREDIBLE EXERCISE. 



'How do the blda compare to the total coot? Are any 
bids actually below coot? How did that happen? 

Wliat percent profit lo reaoonablo for thio job? 
Remember that the contractor will work one month 
on thlo job and take _a bl^ rlok! Wliat ohould he 
make In "profit" for thlo? 

., Consider cost, the contractors oalary, and 
prof ife^ what la a "boot" bid? 



GRUMP 
43.2 



X 1.4 
60.'t8 




80.221 
3.7/ 296.82 



WORK OUT ON ThE BOARD THE COST 
OF EACH ITEf-l, LETTING DIFFERENT 
STUDENTS DO VARIOUS PAJiTS OF 
THE CALCULATION. 



A CONTRACTOR RISKS ACCIDENT, 
BAD WEATHER, POOR WORK VflHICH 
mST BE DONE AGAIN, RISING 
PRICES AND OTHER PROBLEMS. 
IF HE ESTir-V\TES "TOO CLOSE" 

he will lose his time and 
money; 

let the cuss discuss and 

DECIDE. 



END CLASS HERE 



12. Volume of Foundations Which Arc Not Level. 

Sam found that pouring a foundation for a houoe 
^on a hill was different! The volume of concrete 
leeded was not as easy to figure. Of course the 
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honoc hao to ho IgvgX »*t 



6 




The founclauion £ov thla houoo raicht look like thio 

1^ ^ and, if you 

4ft ^^^^^ ^part, 
like tihio 



8ft, 




(2 like thio) 



(1 like thio) 



Sara founjl that the volume of the end bloeko 
( ) ^^io hard to calculate. Then he found that 

he could think of It like thio: 



(Block 18 9" thick) 




8 ft. 



50 



'ihcn Che volunc fosRUla V ° Ah (art-a k helghe) 
eeuld be uccd. Tho area could bo divided into a 
EC^onglo and a erianglc. Caleulacc tho area of 
the reefeanole: 

A s 1 X w s 8YDS. X |yD. s io| SQ.YDS. 



THH STUDENTS WILL PROBABLY 
imO HELP mo FURTHER EK° 
PLAHATIOn ON TtilS PROCESS. 
V/ORK THROUr.H it wiTh THgM. 



New, the area of the triangle: 
A s |bh six 8YDS. X |yd. £ S^SQ.YD. 



Total area: 16 SQ. YDS, 
height : YD. (QirQ 
Voltine Q A K h 

s 16 SQ.YD. X'i 

s *t CU.YDS. , . 

VoluBo in eubie yardo ^ 

Now eoiaplete the calculatlono for the other 
oldco! 
Short Side 

V-lxwKh^ 12YDS. X |yD.' X JyD. - 4 CU.YDS. 



Tall Side 

VolKwxh° 12YD. X |yD. X ^'^ 8CU.YDS. 



Two Blanted oldeo 

CWE FOUND ^ EACH, SO 8 CU.YDS.) 



Total! 




13,910 



6<» 

>7/ 27,968 
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2 Llim Itm, LAQl 





1 LIKC THIS 



I UIKt THIS 



ORDtE^ 30 CU.YDS. 
COST $670.50 



V s 20,§CU,YD. 



V s 7.0CU,YD, 



2IJ.75CU.YD. 



All bloeko arc 9" feliieh. Find 



Volurao to be ordered: 
Coot: 



13. Ssiall Job VJorh. 

Sam doco ouall jobo vhexi he hao oparo time or v;hon 
buoineoo io olou. For moat of thcoe jobo ho buyo^ 
bago of eonareto mis: and inir.eo It himocl^. IJliat 
did your *'aionion inercdiblo" team find out about 
t the coot o£ bago of eonerote miK? ^ 

l(l©w^0OO tho eoot of concrete In bagc compare ^to 
the coot of concrete delivered by truck? 
GoGt in bago $91.26 CU.YD. 
CoGt £roa tiruek $22.5? CU.Y D. 



(Is there any other reaoon for prefer ing the concrete 
bo delivered by truck?) 

Sm charged $25.00 to taalcG a baco for a bird 
bath. Tho baf5e la ohown hero; 



END CLASS HUIV 



USE LOCAL PRICES OK THE 
rOLLOWING: ^ 



,68LB. FOR $1.69 NW'ES ^CU.FT. 
O!t\90LB. FOR $2.09 f-WCES |cU.FT. 



THIS IB A FAIRLY COf^PLEX 
PBOBLEM\ LET THE STUDENTS V-/ORK 
ON IT Am DISCUSS IT. YOU . - 
LEAD THE blSCUSSION. 

ANSVJER GIVEnXiS BASED ON 
$1.69 PER |CU^T. 



ERJC 




2 feet In diameter. 
<^ 3 Inehoo thick 



ii^ ^ For this Job ha provided the concrete^ vjbich he ' 
mixed himself from a bag, Hov; much concrete did 
V^^e need and vthat was his .profit for that job? 

He charged $35. 00. for patching some. cement 
^Stairs. Patching v/otk ^does not use much concrete, 
but it takes a long time.^ He used^/2 bag of cpn-^ 
Crete mix and v;orked A hours on the job.. How much 
did he make per hour? 



GRUMP 



35 X I3 - 



. 3.1^+ SQ.FT. AREA . ' 

= .79 CU\FT. 

' HE rCEDS 2 BAGS 0 $1.69 = $3.38 
PROFIT $21.6-2 

miF A BAG COST.S $.85 

' 35.00 „ 
- .85 



$ 8.5^4 PER HOyRt 
h 34.15 



14. ^Summary 

How did Sam get st'irted in hi© trade? 

He had to go to Atlanta and be an apprentice 
for 3 years. Why? 

What are the advantages of spending a long 
apprenticeship learning a trade? What are the 
disadvantages? • 

What will Sam earn as an apprentice? C^uld 
you earn mpre iig^a "regular job?" Whatv does Sam 
expect to earn eventually? 

When Sam finished his apprenticeship he could 
stay in a large city or he could move back to his 
home town. Which wQuld you do? 

Would ycu do what Sam did ? ' 



THESE QUEST fONS ARE DESIGNED 
TO REVi™ THE ^'APPRENTICESHIP^' 
ROUTE OF ENTRY INTO A TRADE. 
TO DO THIS YOU MUST* GO WHF.RE 
THE UNION hiAS A GOOD APPR€NTICE 
PROG^IAM. THIS USUALLY MEANS 
LEAVING HOME. IS IT V^/ORTH IT? 
ENCOURAGE DISCUSSION OF THE 
ADVANTAGES AND DISADVANTAGES-' ' 
DP BEING AN "APPRENTICE" , 
AMP Of;, LEARNING A TRADE. 
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t 



IB 




t,Hc£ THIS. 



> 








\ 






\ 




• 


\ 







Tfi^ CoA)sr/^u'Cr 7 
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McPt^L. , Cut Aloa^'C^ 
rtWii TC PC AM A Be >i. 
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Emit: Er.awlnatiQXi 01 



l» Find th}^ i)ei?teo».e!; oi cueii of fehQf.o; 




r 
/ 

I Lit' 



4n 




, (Be Gusc you otQte the unic in each ancv/ei*) 
?. Find tlio VolUKG o'f oaelvof ehece: 





(2c aure you btate the unit in each anower) 
3- Find the Voluraa of each of theae: 







(Be fjure you state the unit in each answer) ^ 3 / Q eut. |V\ 



60 



ERIC 



58 




(Bg ourc you utate the unit in each anower. 



5/ Find thG coot of eoncrctc for oaeh" of the.nu formo. Use $22.35/cubie 
yard ao tho eoot. 



b. A olab of concrete 

for a driveway. 15 ft. 
i-ride, 47 feet lonp,, 
6 In. thick. 




VolUHlQ v?* Cu.. 
O'^dor Vol. CU. i^cj 

CoQt J^l^^ ^ 93 



6. 



$4,352.35 
651.96 
2,153.47 ^ 
92.50 
+ 851.30 



$432.25 
X 34 



$3,402.75 
- 187.47 



29J 9,438.21 



Volume /^^t^-S ^ o/. 

Order Vol c»/. 
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Leomna 6«9 
(You vlll mod a vnlav for thio 'er.oia,) 



Give the appropriate Comula: 



a. 


Area of 


a ocinnve 


A 






Area o£ 




A 






Area of 


a triangle 


A 






Area of 


a paralleloyrpin 


A 






Area of 


a eircle 


4 





0 



Measure each of thoae figure.o and find tho orea in oqiiore inehco. 




-7 



1 1 
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i. ^ Vlud UiQ Volnv.Q oi aaoh of f:lienG\ooJ„ddf;i, 




4. If a dement flnlchGr chanficc lAo "per foot", what dooo he mean by 
"per foot?" 



5. VJliat would the coat be at 14o "per foot" f or " f Iniohing each of thee 
cement olabc? 

a. A driveway 15 feet wide by 112 feet long. 



b. A serai-circular patio with a radiuQ of 27 feet. 
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64 

62 




ERIC 



65 

63 



2. Co4i:pare the mot oi bago of coaarci:G Bi::t 

a) 68 pouiida £ov $1.69 maheo ^ aubic £oot» 

2 

b) 90 poumlo for $2.09 maUeo ^ cubla foot. 

t-Jiiich bag Riven leact eoot per pound? 
VHil([t\\ boQ civcG icaoc eont per aubia foot? 
(SIIOH ALL UOIIK) 



' /subic ¥667 



A eeracnt luaoon tjoi'ho 6 houra on a email job and noeo material v^orth 
$38.50. He ehargon $95.00 for the job. Hou much doe^; he earn per hour 
0]\ that job? 0 

/ 



fy/^ M6C4V 



4. W0uid you like to go into an apprentice program? Tell v;hy or why not. 
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IIE3-3 



V 



961 -1,987 
8,243 



d. 261/ <J, 324 
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TEACHER'S t-lMJUAL 



TEXTILES 
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^ General Instructions 

■ ' ■ 

X. Use of outside speakers and field trips. Schools and teachers differ 
in the degree to which they can use speakers and take students, from the school 
on field trips.- For this reason the unit is "self contained." However, her& 
«e some suggestions for interesting activities which will contribute materiAlly 
to thiri! unit. / ^ 

^ Call a Textile Mill in your area and ask the manager if , • 

he would speak to^the students about a job in the textiles^. ' 
B. If possible it would be advantageous to have a group of 
„ students visit a mill and report to the class. 
2« The "read it in class" feature . The students pages are presented' as a 
connected nat^rative. Problems ^row out of the tiarrative. This story is to be 
re'iid in .class and, as problems come up, ^the students stop and work thes^ 6ut« 
Each day normally will end with a prol^em« set. There are also discussion questions 
within the story and these should be treated during clads time as described in 
Itsn 3 below* This "read it in class" procedure should be used to .contribute to the 
^■dents growth in reading skill, also. 

Thft narrative is designed to baring up mathematical problems^as they might 
arise on th^ Job, to foster desirable attitudes toward employment, to present 
l^ssliatic employment information, and to give the student^ a focus for dl|scussion 
of questions related to careers. * , I 

' 3. The "discussion que8tl6n"f eature . .There are a number of questions for ' 
discussion. Tliese are marked by an * on the dividing line. These questions point 
up IdeSs related to mathematics and careers. When you reach each such question 
spsnd some time gett:lng students to think and tell their ideas and opinions.^ 

4. ' The "Daily Problem" f eature » Almost eveyy day a verbal problem or "story 
pi^oblem" will be encountered in the material. This contact with verbal problems 

.on s dally basis will help to overcome students fear and dislike of such problems. 
Tlas should be taken in class for (1) students to work, independently on the problem 
and (2) fot 'group discussion at^ presentation 6f various solutions. 

5. The "It^s a Rip Off" feature. Many students enjoy puzzles and problems 
of a nathcoiatlcal nature. They may enjoy this aspect of mathitoatics more than 
th« rsgualr class work.' A problem such as that is pre sen}:ed every two or three 

located at the botton^ of the page so the student can '"rip it off" and take 
It host* Class , time should be spept on these probVems at^er students have worked 

o \ ■ ' 69 / 

KLC '67 . 



on thcaa, taking about one half hour for each such problem 

6. ' General Review of Underlying Mathematical Processes * (GRUMP) . • 
Grump's aire short computational assignments given several times each week to 
prevent forgetting of computational skills. ^ 

7. Mission Incredible Assignments * When an assignment Involves work out - 
side the school or when only one or two students are needed to do an assignment, 
such as constructing a demonstration, the assignment is optional for extra credit. 
It is frequently important to, have at least one student do each* of thege assignments 
because the information collected or the demonstration colistructed will contribute 
to the class activities. 

Materials Needed 
Slz-lnch or oi^^foot rulers (marked in at least ^6^') 
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Textile Employee 

Zelda Miller 
1. Discussion of Job 

When Zelda graduated from high school 
she decided to find a job in a textile mill. 
She had several different tf^^s to select 
from in her area. For example there was a 
rug mill, mens' clothing and a ladies' 
clothing mills in the area. She wanted to 
pick the one that she felt the most about 
so she went to work at a factory that 
made ladies sports wear. This particular 
factory produced pant-suits, dresses and 
otlier casual wear. What kind of experiences 
could Zelda havd had in school and at home 
that would/^^ve prepared her for this typ^ 
of work?/ ^ 

Xfee manager told Zelda she could get 
the job without experience, since they would 



IN THIS DISCUSSION HAVE THE STUDENTS 
LIST OR STATE WHAT THEY THINK ZELDA WOULl) 
NEED TO KNOW IN ORDER TO HANDLE THE JOB. 



What advantages would there be in having 
experience? 

GRUMP 

2.14 + 33.69 + 78.31 + .79'- 



train her to do the task she was hired to do. AFTER THEY HAVE GlVEN THEIR IDEAS HAVE 

THE»4^GIVE SOME POSSIBLE SOURSES OF THESl 
EXPERIENCES. ALSO? DISCUSS REASONS WHY 
YOU WOULD WANT t6 PICK A JOB YOU HAVE 
SOME QUALIFICATIONS FOR DOING. 

IF AT ALL POSSIBLE, THIS WOULD BE A 
GOOD TIME TO HAVE A MANAGER OF CLOTHING 
MILL TO SPEAK TO THE CLASS. ALSO, THE 
^ ifOME-ECONOMI^S TEACHER MAY BE ABLE TO 
' CONTRIBUTE SOME IDEAS FOR DISCUSSION . 

END CLASS HERE 



56.7 
X.32 

1.6 272 



2 
8 



2 1 
2 



2. Beginning the Job V 

Zelda began her job as a sewing machine 
operator. She found out that every body op- 
erating a machine did a different part of the 
outfit being made. For example, one person 
just sewed on a sleeve, one did the collar, 
one the lining and so on. Why do you think 
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MISSION INCREDIBLE 

This lo your aesigninent, ohould you choose to accept It. There are 
several* mills In your area. Get a group of 2 or 3 Qtudento together and visit 
a mill. You* will have to get permiosion to do this. Also, you would need to 
call* the manager for an appointment. You are to find out the following information: 

^ 

a) Vfhat do they make? 

b) Do they pay by piece work? 

e) Do they have quotas? 

d) What are the salaries of the employee? 

€) What are some of the Jobs available? 

f) What kind of experience is helpful? 

o 

; 

After gathering this information you should report this to your fellow 
students. 
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they did it t^is way, rather than have one THIS I& THE TIME TO DISCUSS "MASS 

person do the whole outfit. Zelda's task PRODUCTION" OR Tlfe ASSEMBLY LIKE 

waj5 to f?ew on the nleeves. Zelda was told APPROACH TO MAKING DIFFERENT PRODUCTS • 

how her salary would be figured. The manager SOME OF THE REASONS THAT CAN BE BROUGHT 

said she would be paid $2.10 an hour, plus FOR USING THIS METHOD ARE, (1) SPEEDS 

they would pay her "piece work". This m^nt UP PRODUCTION, (2) ITS EASIER TO LEARN 

she would get paid her regular salary, plus JUST ONE JOB, (3) WORKERS SKILL CAN 



so much per item over her quota. A quota 
is the number of items that an employee is 
expected to complete within^an alloted time. 
Zelda's quota is 500 items per week. This 
means Zelda is required to finish the 500* 
items before she would start on piece work. 
Lets look at an example of what one week 
might look like. Zelda worked a 40 hour 
week and sewed 600 items what would her 
salary be for the week? As she gets better 
at her job, Zelda can increase her weekly 
salary^ In each of the following find out 
what her weekly pay would be, remember her 
quota is 500 items. 



IMPROVE FASTER, (A) ETC. ONE DIS- 
ADVANTAGE IS THAT SOMETIMES THE PRODUCT 
IS NOT ALWAYS AS GOOD. HAVE STUDENT 
SEE IF HE CAN GIVE OTHER IDENTIFICATIOf 

ASK STUDENTS WHY THEY THINK AN 
EMPLOYER WOULD PAY FOR PIECE WORK. 

LET THE STUDENTS GIVE SUGGESTIONS 
ON HOW THIS SHOULD BR WORKED. GIVE 
THEM HELP WHERE NEEDED, BUT TRY TO GET j 
THEM TO SOLVE IT. 

SOLUTION: 
(A) 

REGULAR SALARY $2.10 
X AO 



(B) 
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1. Zelda produced 62A items the second 
week. What would her pay for the 
week be? 

2. The third week she produced 735 items, 
what was her total pay? 

3. The fourth week Zelda missed a day of 
work. She worked 32 hours and produced 
550 items what was her pay? 

A. One week Zelda worked a regular AO 

hour week and was paid $100. What was 
her piece work pay? How many items did 
she have to do for this extra amount. 

5. How many items would she need to complete Qp ^XA^'P^E. 
to earn $25.00 extra. (Hint, don't for- 
get she has to make her quota first.) 

73 
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$84.00 



ITEMS COMPLETED - QUOTA 
600 - 500 100 

(c) SINCE SHE HAS 100 OVER HER QUOTA 
SHE WILL GET 100 X $.10 ° $10.00 

(D) THUS, HER WEEKS SALARY IS: 
REGULAR SALARY $84.00 
PIECE WORK $10.00 * 
TOTAL $94.00 

ASSIGN PROBJ-E^'^ AT END OF DISCUSSION 



CLASS HERE 



IT'S A RIP OFFl 



Each of the following patterns are made-up of oijt oquarea. If you art; only 
allowed to cut on the oolid linea (not the dotted /hov;. many of the.^^e patterno 
could be folded oo they make a cube. • - . , 




□ 



T 





[-\ 




1 

1 


1 1 


1 

1 











I 






1 

1 








o 




1 




1 






1 







1 

1 

1 










1 
( 
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1. Setting the Seam Gaus^* 

One of the moot important partn of 
f;evjinf^» io the proper nettin^» of the oeam 
gauge. Thio gauge determineQ how far in the 
tit itching will be on the ma^terial. If the 
g ge in oet at the wrong place the nige of 
the garment will not l)e correct and thio 
vjould cauoe the item to be wanted. 



FOR THE EXERCISE THE STUDENTS 
WILL NEED TO HAVE A RULER TO COtlPLETE 
THE TASK. 




ThiG gauge io varied to make the gar- 
ment the correct oise. The gauge will 
usually vary from 1/2" for large Diseo to 
1 1/A" for omaller oizeo. Therefore, it io 
neceaoary for a machine operator to be able 
to read a ruler to the nearoot oiKteenth of 
an inch. 

Zelda wao told that ohe was to set the 
gauge ao accurately ao ohe could. Do you 
think she could have been exact in the 
meaourements? 

Meaoure the following ling segment to 
the nearest inch. 



Now that you have ^discussed the above 
problem measure the following line segments 
to the nearest inch. 



a. 



ans. 
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DISCUSS THIS QUESTION WITH THE 
STUDENTS. BRING OUT THE FACT THAT 
NO MEASUREMENT IS EXACT. USE EXAMPLES 
OF OTHER MEASUREMENT SITUATIONS TO 
ILLUSTRATE THIS dONCEPT. 

AFTER THE STUDENTS HAVE MEASURED 
THE LINE, HAVE THEM GIVE THE ANSWER. 
THEY SHOULD HAVE GOTTEN 3 IN. (TO THE 
NEAREST INCH) ASK THEM WHY IT WOULD BE 
3 INCHES RATHER THAN 2. AN ACCEPTABLE 
ANSWER WOULD BE THAT ITS CLOSER TO 
3 INCHES THAN 2 INCHES. NOW HAVE THEM 
MEASURE THE OTHER LINE SEGMENTS TO 
THE NEAREST INCH. 



ano, 



d. 



Problemo: 

In each of the follov/ing problems 
meaoure the line oe^ynent to the nearent 
unit indicated. Aloo, give the fractional 
part of your meaourement could be off 
(poooible error.) 



FOR DISCUSSION PURPOSES AND REAL 
E)CA11PLE, IT WOULD BE A GOOD IDEA TO 
BRING SOME PATTERNS OP DRESS, PANTS, 
ETC. MEASUREMENTS COULD BE MADE 
USING THESE PATTERNS. 



Example : 



Nearest inch 




3" 



Poooible error 1/2" 



Neareot 1/2" 



Poooible error_ 

Neareot 1/4" 

Poooible error 



Neareot 1/8" 

Poooible error 



Nearest 1/16"_ 
Possible error 
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Nearest 1/2" 



Possible error_ 
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END CLASS HERE 



hnh' I. I :nUlJl';rn' ha;: COt-fl'LEIEI) THlv MliA.MIKKMI'qTB TAHK CHKCK THK 
x\NBWLIlS ■rm'.:,' CONTINM I with THK HH.LOHINC (JUKHTKir.'. 

ir I MhHriu;i) a i.ini srcim-rrr a^;\) i told you it vjas 2" (to thf nkarkst 
INCH) ni<w i.ora: v.nvu) ,n iu ai.i.y ih. ■ v;i; Aui; novim they hill say anywukke 
raoM 1 1/2" to 2 1/2" LONc. corrriN'ri u'ith other emmples until tuk rtudents 

UKDKllSTANI) THAI', IE V.'E MF.ASrUE TO THE WEAKEST INCH WE CAN BE "OFE" 1/2" 
EITHER WAY (+ 1/2"). AETER THIS DISCI'SSION HAVE THEM CONTINUE AND MEASURK 
THE HAI-IE LINE HECMENTS TO THE KEAREHT 1/2". ONCE THEY HAVE FINIHHEl) CONTINUE 
THE DISCUSSION AS YOU DID EOR THE NEAREST 1" MEASUREt-ffiNTS . HOVJEVER, IN THIS 
CASE THEY SHOULD SEE THAT THEY CAN BE OFF 1/4" IN EITHER DIRECTION. THAT IS 



A MEASUREMENT, TO THE NEAREST 1/2" OF 2" COULD BE 1 3/4" TO 2 1/4". '-^HIS 
PRESENTATION SHOULD CONTINUE, UNTIL THE STUDENTS SEE THAT MEASURINC THE 
POSSIBLE ERROR IS 1/2 OF THE SMALLEST UNITS WE ARE OFF + 1/2", TO THE NEAREST 



1/2" WE ARE OFF + 1/4?', TO THE NEAREST 1/A" WE ARE OFF + 1/8 ETC. AFTER 
COMPLETING THIS DISCUSSION ASSIGN THE STUDENT THE MEASURING EXERCISE. 
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6. Pattern Cutter and Marker 

Before any neuii^j-'j Ciin b(» done it ii) 
neceooary for ^tJmeone t(» lay out the derured ^ 
pattern and to make .iure it irj cut priiperly. 
Thio . part icular job (win pay a-. \iiy^h a'. 
an hourri. Oan you think of any reafjon.s vjhy 
thm job fihoulj^d p.iv f^o much mi)re than that 
oi a fiewin^', marhiiu» opc»rat(jr. It is the it"."- 
ponrability ot the '^pattern niatlu'r" to f.elirt 
the matter ial i rom fitork and to l<iy nut* the 
pattern v^ith the learnt amount ot v^aste af. 
jiofifjible. This is so th.it ^lu many ^virmriits 
ari pofuiible can be obtained t rom a roll ot 
oaiiti>r lal . 

Mat(»rial romef; in lar^'.e rolls and. is 
measured in termr. ot linear yeardr;. The 
omallest unit (if mcMfiure Ufied varies, but is 
usually 1/B ot a yard or 1/10 of n yard. The 
vjidth of the material i.s also in .standard' 
widths. These are usually Ui^ , ^♦^4" and bO". 
Thufi, when selecting, miiterial you have to 
think of tv;o me.ifiurement s , v;hat width do you 
need and hov; lonp, . For example if a pattern 
calls for ) l/B^yardtj ot 4^ ineh mat^j'^-ial it 
would look Hke this: 



TRY TO (JK'I TBI HIUDKN'IH TO 

uNDiipjriANi) THk FK'ikA iti'^;por:^:nuLiTY 

A'lTACHKD Tn THIS HUi. 11 THl. PATTiatM 

i;: (AVi iNf:()i?ithf:TLY IT can hi: vf.hy 

COI^iTI.Y T(; THi: MIkk OH Hik PltOPMt 

sizks WOULD r:oT iii. oi'/iAi:>:ki). oTHkit 
HkAS(jrjH !)Honki) lu bi'ouoht opt by thk 
sTUDkrn!;. 



HKFCJUK YOU (.o or: WV MAY WISH 
TO UkVIHW THk IDkA OF LINEAR MEASUUK. 




Of course in a clothing mill the cutter 
does not juot work with just one outfit at a 
time. He will ^lay out an entire roll of mat- 
erial on a large cutting table before he layo 
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out t h«' iMtttTii. All 1 1 1 ii'it r at loll ni the 

IlKlt IT 1,1 1 l.iV out tolhiW',: 



IJl' HURE THI' STUDKNTH HKK A PATTERN 
AT THIS TIME: IK I'OSHIULE IT WOULD- BE 
GOOD TO SET SOME FROM A LOCAL FACTORY. 




u 
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niK !• ha . l.iVfci 'Ut t hr ni.jtt'i i.il he u^ould 
roll out t [jr p.iltiTii f'li top ot t [ir material, 
jfjarl^ I \h* [itiiifiu ami thru « iit thr{)U^»h all ot. 
tin- material at oik*-. A'. vfU' t .jn a*** , ht- 
wnulcl hr ( nttin^:', out a lar^/,*' iiurnbrr ot out ■ 
tits at i>iu' t inu' . 

I.oolf hat k at tins i 1 1 ust r.it loii alx'vr 
^ and [ iui\ out \nn-j mnuy laiinT yards ot malfr ial 
thiTr .irr in the layout (lU*'!** aro / laytTr* 
»>t mat rrial , 4') tert i-ac h) . 

It a pattern (.illcd tor i vardr; ot thir; 
mcJterial, hovj many out tits would you ^',<»t t rom 
this layout? 
Pn^blems: ' 

In each of the following p r o b 1 e niM v/o will 
uae the same table an in the i 1 lur.t rat ion (Z^^' 
long) . 

1. If the pattern cutter layed out 12 layerr3 
of material and each dresn required i 1/2 
yards of material, how many dresses can 
he get in this .situation? 

2. There were 15 layers of material on the 
table. Each pant .quit required 4 yardo, 
how many pant suits can be obtained? 



Arri'R ALLOW I N(; soml timk to 

WORK, HLLP THL STUDLNTS (10 THROUGH 
THK PROHLKM. (;LT THLIR SIKU;!- STIONH 
AND IDLA.S ON HOW IT SHOULD HI'! 
HOLVKD. 

(A) AMOUNT OK MATLRIAL IN KKKT: 

(B) AMOUNT OF MATKRIAL IN YARDS. 

315 ^ 3' - 105 Yardfi 
Number of Outfits 

105 Yards * 3 - 35 

BEFORE ASSIGNING THE PROBLEMS WORK 
ANOTHER EXAMPLE IN CLASS WITH THE 
STUDENTS . 



END GLASS HERE 
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3. Find the number of layero of material, 
if the cutter had layed out 270 yardo of 



4. If Bl yardn of material had been layed 
out and an outfit required 3 1/8 yardtj, 
how many can be cut. VJould there be 
any waote'/ 

Hov/ m^iny outf itn, requiring A 1/A yardn 
each, can be cut from 520 yardrj of 
milter ial . VJould there be any v;af;te? 




iHayer ial , 



IT' S A RIP OFF 




Look a the acidition problem below. Replace each of the Q vjith the 
wame digit, .so the num in correct. 



3,D'> 2 
1,0 7 □ 
S,/*Q2 
D7 3D 

in,9 



r 
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Cijfit of Garment 

. Irtien a company nvllu a i^.arment they muat 

takt» .intt) acrount v/liat it cofit tlu*m to make 

it. Thin includt^j v;a^',t'fj payed to vjorkero, 

over head (rent, li^',lit:>, lieat , I'tr.) and 

the eont t)t material. For enample, a drenn 

taker; U 1 /H yardn ot material and tlu» material 

cofit $5.1'B a yard. Tlu* material cofJl tor the 
*■ % 

drefifi irr. 

s j.^M H ^ 1/B n-y^ >^ yi sm.^^h . 

1 8 H 

Wlj.jl would I lu' rn.iti rial rof.t tCr a pair 
i)t pantf,, it t lu' pants r('(|uii(» i 1/^4 vaids ot 
m.iti»ri.il (ofitmj'. '//./') per yard' 

Cm you ilunk ot .iny t li nu', t»l5ie rliat v/ouhi 
j,»o into tluyt o'>l ot m.ikin^', c lollini)L', ' Now tlial 
Voij,l»ave diMUS'ied some ol t lie items that add 
to t lie t out ot making* « lotiu i,, t liid the c t)!it 
ot e.u ii ot the t(Ulov;n^» pirtff, ot VnM r 1 lU', 
appa r e 1 . 

1. lo make a pair i>t inen'?i pant?; it rt»quire'.o 
t lie loll owi n)L', : 

i 1/^4 v.irdfi i^t material at Sl'.'^Ocper yard 
1 /ipper\l 

1 l)utt()n^i* 'yfi e.ii'li 

Kind ^tlie total coi\l ot materi.il. 

2. Ttie miiterial requirtni tor a ladies 
I) lou.se ihii 

2 1/2 yardB ot mater i<jI at $1./') per vard 
() buttons at I tor 10^^^ 

1 1/2 yardfj of inter t. ic ing per yarii 

Find tlie coBt of materials. 

3 . '^A lad icB pant 9u it r equ i^'e^ 

1 zipper A2^ 

6 1/2 yard^i of miiterial at $2.1") per vird 

3 1/2 yards of lining at ^l.T^ pt i vari 

2 yards of interfacing at 50ti' per vard 
l^at is the total cost of material' 



) 



THIS TYPK OF PROHLKM MAY CAUSE 
SOMK DIFFICULTY, SINCF VJF ARK 
MULTIPLYING A DFCIMAL FRACTION BY ^ 
A COm)N FRACTION. 

DISCUSS THE ILLUSTRATED SOLUTION 
AND THEN HAVE THE STUDENTS ATTEMPT 
THE NEXT EXAMI>LE. 



SOLUTION TO EXAMPLES: 
THIS PROHLEMMAY RE SOLVED IN THE 
FOLLOW I NO VJAYS: 

i> $2.7fi X ^ 

- 2.7f) X 13 

/; 

^ l-U ^ IJ 

^ Jy^} X 1 3 SH .9/ 
2) $2.7h '?:,7h 

' n Hi) 

1 2 

J^28_ _ 

Discrss THEsi: sin rfioNs and any 

ATTEMPT THAT A STrDFNT MAY HAVF , 

IX TALKING ABiHTT THE COST OF 
CLOTHING MAKE SURF THAT ITEMS SFCH 
AS BFTTOXS, ZIPPERS. AND TimLAD ARE 

iNcirpri) IN THK DiscrssioN. 



8i 



END CLASS (" RF 
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Ml ^^ ion I tit r i »• 
t 

and tiufiVJt r t lu* lolhivmu'. 
f 

a) How rniK li rriatnial (\i>t". if iifjuiir' 

b) Wliaf ufliri 1 f .i I »• uvQiit il lo tini Ji f ii» .nfi<h" < t 1 Mi'/ 

( ) r 1 rwJ out t p I 1 r r ^>i iu,i f r 1 a 1. . 

ij ) Coiupuff t li** (t)',t nt uuiV iup[ r Ik- ^',a''"**'^^ • 



hr nir, hath flii'. i ri t or ma f i cm t cj r la*,s aiwi Jiari* ynujc^ t cciu 1 1 . Hnv; 
t h«' co'it ( omparc t (i Imyiny, t ht- <n t i< m a ^t(»I(' / 
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6» . Waste 

There are several wa^s that* waste of mat- 
eria can occur, but one of the most costly 
is to use matetial too wid^ for the pattern. ^ 
For example, if the pattern .calls for 44 inch 
material and the cutter uses 60 inch material, 
he is' wasting a strip of material 16" wide/ 




Can you find out how many square feet of 
material he would^^ste if the piece he is 
cutting '45 feet long? 

\, 

Example 2 , n 

If the material is 44 inches wide and 
the pattern called for 36 inc^, what would 
be the numter of squf^te feet wasted dn a 
pjeee 80 feet' long? 
Problems: 

Find the number of squar^ feet of waste 



in 


each of the following 






Pattern width 


-Material width 


Material lenRth 


1 


^ 44" 


60" 


1* 150ft 


2 


36" 


44" 


*^ 210ft 


3 


36" 


60" 


110ft 


4/ 


36" 


44" 


500ft 



SOLUTION 

1) CHANGE 16" to 1 1/3 Feet 

2) M'jiltiply 45 X 1 1/3 • 

° 45 X 4. ° 15 X 4 ° -6t) SQ.Ft, 
13 ... 

DR 1) CHANGE. 45 FEET TO INCHES 
45 X 12 ° 8640 SQ. IN. . " ' ' 

2) 540" X 16" - 8640 SQ. IN. 

3) DIVIDE BY THE NUMBER OF SQ. IN. IN 
A SQ. FT. 8640 4 144 60 SQ."FT. • 

THIS SECOND WAY IS MORE DIFFICULT,! 
HOWEVER IF SUGGESTED BY THE STUDENTS 
IT SHOULD BE DISCUSSED. 

EXAMPLE 2. / 
!)• 44" - 36" ° 8" WASTE y 

2) 8" 2/3 FT 

3) 80 Ft X 2/3 °^d60/3 
= 53 1/3 SQ.FT. 



/ 



5. If the material, in each of the above, cost ,% 
6Qira square foot, what is the cost of the waste 
in eitch oJLJt h e f owit jgrobiaas? ' iJ 
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TEACHER 'sFmANUAL 



BlEING ^F-EMPLOYED: 
HARVES/riNG AND SALE OF PULPWOOD 

/ 



/ 

I 
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General Instructions 



1. Use of outside opeakers and field trips. Schools and teachers differ 
In the degree to which they can use opeakers and take students from the school 
on field trips. For this reason* the unit Is "self contained." However, here 
are some suggestions for Interesting activities which will contribute materially 
to the unit. 

A. Hove an outside speaker who has a practical working knowledge 
of the pulpwood Industry ^peak to ^he class. The state forestry department 
local office may be able to suppljr such a speaker. The agriculture teacher or 
leader of the local Future Farmers of America will be able to supply Infor- 
mation. 

B. Spend a day or part ^of a day touring the forestry Industry 
locally. This may Include observation of logging In the forest, a visit to 

a pulpwood yard and a visit to a paper mill. Be sure you have .a knowledgeable 
person conduct this tour and that advance permission Is obtained from all 
places you plan to visit. 

2. The " read It In class" feature. The students pages are presented 
as a connected narrative. Problems grow out of the narrative. This story 
Is to, be ^^^^ class and, as problems come up, the students stop and work 
these out. Each day normally will end with a problem set. There are also 
discussion questions wlthlji the story and these should be treated during 
class time as described In Item 3 below. This "read It In class" procedure., 
should be used to contribute to the students growth in reading skill, also. 

The narrative Is designed to bring up mathematical problems as they 
Inlght arise <m the Job, to foster desirable atjtltudes towaifd employment, 
^ to present realistic employment information, and to give the students a focus 
for discussion of questions related to careers. 

3. The " discussion question" feature . There are a number of questions 
for discussion. Thesa are marked by an on the dividing line. These 
questions point up ideas related to mathematics and careers. When you reach 
each such question spend some time getting students to think and tell their 
ideas and opinions. 

A. The "Daily Problem" feature. Almosit every day a verbal problem or 
"s^tory problem" will be encountered in the material. This contact with 

' ~ \ 8[5 
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vetbal problems on a daily basis will help »o ove*^ >Me students fear and 
dislike of such problems. Time should be tal.i-n in t lass for ' (1) students 
to work independently on the problc»m and (2) tor j^roup dijjcus^sion and 
presentation of various sufutions, 

5. The '' It's a Rip Off " feature . Many students enjoy puzzles and 
problems of a mathematical nature. They may enjoy this aspect of mathematics 
more than the regular class work. A probleiti such as that is presented every 
two or three days, located at the bottom of the page so the student can 

"rip it off" and take it home. Class time should be spent on these problems 
after students have v;orked on them, taking about one half hour for each such 
problem. 

6. General Reviev; of Underlying; Mathematical ProQes.^es . (GRUMP). 
Grump'o are short computational assignments given several times each week 
to prevent forgetting of computational skills • 

7. Mission Incredible Assignments . VJhen an assignment involves work 
outside the school or v/hen only one or tv/o students are needed to do an 
aasignment, such as constructing a demonstration, the assignment is optional 
for extra credit. It is frequently important to have at least one student 
do each of these assignments because the information collected or the demon- 
stration constructed will contribute to the class activities. 
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Being Self-Employed: 
Harvesting and Sale of Pulpwood. , 

Mike Stewart 

1, Beginning to Learn The Bu8inet;a 

When Mike Stewart left high school he 
went to work for a pulpwood producer- A- 
pulpwood producer is a man who cuts v/ood in 
the forest and transports it to a pulpv;ood 
yard. He may vJ'ork v;ith tv;o other men or 
he may have several crev^s v;orking at the 
same time. l-Jlien he brings his pulpwood to 
tho yard he will sell it to a dealer who 
delivers it to a paper mill. 

Mike earned $1.75 per hour cutting and 
loading pulpv;ood in the forest. He v;ent 
with r-^r. Sams each day in his truck and cut 
dov/n trees, triitimed the branches and stacked 
thiim on the truck using a "big stick foader". 
Mike liked this job because he liked to 
operate machinery and v;ork out doors. He 
always felt good in the woods. VJould you 
like this kind of job? Mike thought that he 
might make more money if he ran the crew, 
rather than working for someone else, l^at 
would Mike gain by going into business for 
himself? What would he loose?' 

If Mike decide£f to go into the pulpwood 
business for himself, what should he know 
about the business? Discuss this and make a 
list of the things you think Mike should know. 



IN THIS DISCUSSION YOU MAY 
BRING OUT THE TRADE: BEING SELF- 
EMPLOYED 14EANS LESS SECURITY, MORE 
RlSkf BUT THE CHANCE OF HIGHER INCOME 



THERE ARE SO mm THINGS IT WILL 
BE IMPOSSIBLE TO LIST ALL OF THEM. 
COST OF EQblPMENT SUCH AS TRUCK, SAWS 
LOADER. ETC. , COST FOR USE OF LAND 
(BUYING A MANS STANDING TREES), 
PRICE OF SALE OF THE 'SAWED WOOD ETC. 
ALL THESE FACTORS WILL DETERMINE 
l-JHETHER A MAN CAN MAKE A PROFIT. 
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GRUMP 

435 
3,297 
85 

+ 651 



238 
21 47 



3,407 
1.988 



259/ 85,961 



END CLASS HERE 



2. Harvest in^ By The Cord 



Mitcti began to watch the buoineoo very 
closely. Ht; knevj that h(x vjould need all the 
knowledge and all the ejiperience he could 
get to make a profit when he vjent into buoineoo 
for himoelf. "If a man with money meets a 
man vjith eKperionce, the man vjith the experi- 
ence geto the money and the man vjith the 
money geto the experience." 

He oboerved that wood io meaoured by a 
unit called a cord. One cord of vrood io a 
atack A feet high, A feet wide and 8 feet 
long. The v/ood io in the form of round logo. 



YOU MAY WISH TO DISCUSS THIS- 
WITH THE STUDENTS, OR YOU MAY WISH 
TO IGNORE IT. 
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Of course, you wouldn't find a cord 
otackod thio neatly moot of the imte. Thio 
is juot to give you the idea* tiow many 
cubic feet are ii\ the dimensions of a cord? 



GIVE THE STUDENTS TIME TO FIGURE 
THIS OUT. A FEW MINUTED SHOULD BE 
ENOUGH IF THEY HAVE STUDIED VOLUME 
IN FORMER UNITS . IF NOT , STOP HERE 
AND TEACH OR RE-TEACH VOLUME. 



4' X 4' X 8' ° 128 CUBIC FEET 

How many cordo of wood are in each of theoe 
otacko? 

1, -A otack 4 feet high, 8 feet long an^ 
6 feet wide. 



J 2. A otack 6 feet high, 12 foot long and 
J ■ 4 foot widG. 



YOU MY WISH TO WORK A SAMPLE 
PROBLEM. 

01. V ° L K W X H 

° 8FT. X 6FT. X AFT. 
° 192 CUBIC FEET. 



1 CORD ° 128 CUBIC FEET 
192 1 

7~ 1" SO THE STACK 

OF WOOD IN PROBLEM 1 IS EQUAL TO 
11/2 CORDS. 



2 1/4 CORDS 
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A otack cut for fireplace wood: 5 feet 
high, 10 feet long and 18 incheo wide. 



AS A DECIMAL 
AS A FRACTION 



.59 CORDS 
75 



128 ESTIMATE: "A LITTLE MORE THAN HALF A CORD." 
A otack of iong logo: the logo are 10 

feet long and they are otacked in a 
pile 6 feet wide and 4 feet high 




DECIMAL: 1.875 CORDS 
FRACTION: 17/8 CORDS 



A otack 12 feet long, 5 1/2 feet wide 
and 3 feet high. 



DECIMAL: 
FRACTION : 



1.55 CORDS 



99 
64 



35 

Ig^ CORDS 



A stack 10 feet long, 4 feet wide and 
2 1/2 foot high 



DECIM^U,: .78 CORDS 
FRACTION: 25 
■4ji 32 



CORDS 
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DECIMAL ANSVJERS ARE EASIER TO OBTAIN 
FOR THESE PROBLEMS. 



END CLASS HERE 



J. Unito for Cutting and Sale 

When cutting trciet; in tht» v/ooda Mike 
v/af; told to cut longfj 5 foot 3 iru:hei:i lonf:^, 
Mike oaid "VJouldn't it be eai^ier to figure 
cordr; if vje cut the logs A feet long?" Mr. 
Samo oaid, "It vjould be but v;e can't nell our 
vjood unlefio v;e cut it b feet 3 inches; * long. 
The ijood de^iler would not buy it any other 
length," Can you gue^iu v;hy pulpwood if; all 
cut in S toot 3 inch lengths? VJhat ri»a*ioiiJ^} 
could there hv for thif^:' Think ot the plact»n 
you havr '>fen v/ood stacked. VJhat ifi done 
v/ith it? 

A cord io a i;tack of v;ood wluch ifi A ft. 
X A ft. X B ft. How many cordn in a »itack 
wh i (* h i rt A f e et h i gh , b f e e t 3 i n ( h e i-/ 1 d e 
artd B feet lon^J 

A' X 5 1/A' X 8* ° 168 CUBIT FEET 

168 CUBIC FEET ^ 1 5/16 CORDS ^1.31 COEDS 
(Remember The An h vjv r ) 
In iiome areau, v/ood ifi sold by the "unit". 

A unit in a pile A feet x ^> ft. 3 in. x B ft 

It in like a cord, except of cour^je it if> 



EVERYTHING HAS ITS REASON. IN 
THIS CASE THE 5 FOOT 3 INCH LENGTH 
WILL JUST FIT IN 2 ROWS ON A RAILROAD 
CAR, MAKING A 

10 1/2 FOOT WIDE LOAD. THE MACHINERY 
AT THE PULPWOOD PLANT IS DESIGNED TO 
HANDLE LOGS OF THIS SIZ.E. 

GIVE THE STUDENTS TIME TO 
COMPUTE. HAVE DIFFERENT STUDENTS PUT 
PARTS OF TllE ANSWER ON THE BOARD. 



ANSWER IS AO CUBIC FEET LARGER OR 
1 5/16 TIMES AS LARGE. 



la^er than a cord. Hov/ much bigger i^j a 
"unit" than a cord? What could you u.^ie <ih a 
"multiplying factor" to change unitj^ to cords? 

UNITS TO CORDS: MULTIPLY UNITS BY 
16 



THIS IS A HARD -ONE. YOU MY H^VE 
TO PROVIDE LOTS OF HELP FOR THE 
STUDENTS TO GET THIS ANSWER. 
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OR BY 1.31 



How would you change cord^i to units? 

CORDS TO UNITS: MULTIPLY CORDS BY 

-2T OR BY .75. 
Wood is also sold by the ton, by the unit, 

by the cord and by the "cunit". A ton is 

2,000 lb., a unit io a pile A' x 5*3" x 8*, 

a cord you already know, and a cunit is 100 

cubic feet. This varies widely from place 

to place. 
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MISSION INCREDIBLE 

m 

Thie is your aoisignment , ohould you choooe to accept it. -A cord of 
wood is not all wood. There are air spaeeo around the logo which arc 
not filled with wood. Find the volume of wood and the volume of air 
in a stackijd cord of wood* 

Volume of a cord 128 CUBIC FEET ' 
Volume of wood 90% WOOD; 115.2 CU BIC FEET 
Volume of air 10% AIR; 12.8 CUBIC FEET 



Suggestion: Aooume a cord io made of all the oamc 
size otickOy round and stacked like thio 




(THIS IS A HARD PROBLEM. MANY STUDENTS WHO TRY THIS WILL BE UNABLE TO 
COME UP WITH THE ANSWER. THE FOLLOWING ACTIVITY IS MUCH EASIER.) 



Collect enough small sticks to make a "scale mode]" of a cord of wood. 
You might make your model 1 foot long by 6 Inches high by 6 inches wide. 
Bring this for display in class. 
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One unit of pine pulpwood io equal to 
7,022 lb. What io the weight of a cunit 
of , pulpvjood? VJhat io the weight of a cord 
ot pulpwood. What io the weight of a ton 
of pulpwood. 



AGAIN, THIS IS A DIFFICULT PROBLEM. 
GIVE TIME AND HELP WHERE NEEDED. 



GRUMP 



2^ 

C 

3^ 



02- 

12 



CUNI T : 4 , 1 80 'LB . ( ROUIIDED ) 
CORD: 5,350 LB. (ROUr«)ED) 
TON: 2,000 LB. (OF COURSE) 



_ 5 



^15 



5^ K li a 5-1 

5 2 10 



4£ + 1^ 



'n 



4. How Much Io Your Wood VJorth? p 

l^on Mike went v;ith Mr. Samo to the pulp- 
yard he watched the man meaauro the v/ood v;hile 
it wao on the truck. The bet of the truck v;ao 
16 ioet long the the wood v;ao piled about 6 
feet high. 



\U ^ serf 




END CLASS HERE 



The wood wao cut to the otandard 5 foot 3 
inch length. The taan at the wood yard did 
ootae calculationo on an old envelope on the 
hood of the truck. He turned to Mike and 
oaid "How many cordo do you reckon thio io , 
Mike?*' Mike oaid "I have it figured to 



WE ALREADY KNOW THAT A UNIT IS 
1 5/16 or 1.3 CORDS. ON THE TRUCK 
V/E HAVE ABOUT 3 IfNITS (16' X 6' X 
5 '3"). 3 UNITS X 1.3 - 3. 9. CORDS 
HOW DO WE KNOW THIS IS 3 UNITS? 



[)2 ' 
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about Can you fill in the 

number of cordo for Mike? Work it out. 

Mr. Samo o bowed Mike the ticket and 
the check when he came out of the office. 
Look at the ticket on the nent page. Look 
now! 

Have you examined the form? What 
queotiono would you want to aqk about the 
ticket? Liot your queotiono here. 

W13AT x.s_j;ttjmpac;e Mm who gets it? _w)i>at_are 

TilE "TRUCK" AND "W'rj^miCXXQ^^^^^ 
GRTS^IE MONEY? 



DO'iTHAT IN YOUR HEAD: A UNIT IS 8* 
X A' X 5' 3". THIS IS 2 TIMES LONGER 
AND 1 1/2 TIMES TALLER SO 2 X 1 1/2 ° 
3 UNITS ON THE TRUCK. 

TRY TO START DISCUSSION HERE. 
THE MAIN THING IB "ITHERE DID ALL THE 
MONEY GO?" THE QUESTIONS VTHICH MIGHT 
COME UP ARE LISTED HERE BUT IF STUDENTS 
THINK OF OTHER BE SURE TO INCLUDE 
THEM IN YOUR DISCUSSION. 
} 



Mr. Samo geto $33.00 per cord before -AS YOU HAVE THE STUDENTS READ THIS, 

f ,4 11 „n^„ r,i^ni„ ^^^FER THEM BACK TO THE FORM AND POINT 

deduct lono. Thio figure will vary widely ^^^^ ^^^^^ CALCULATION. MULTIPLYING 

from place to place. Clone to a mill where THE NUMBER OF CORDS BY $33.00. 

wood io ocaroe a producer may get more .than 

* « 

thio. In the mountaino of North Georgia 
ftfhere there io plenty of wood and no raillo 
a producer may get much* leoo. Calculate the 
pay, at $33.00 per cord for the following 
loado. All the wood in theoe loadn io cut 
5' 3" long. 



1. A truck 18 feet long loaded 4 feet high. 



2. 



4. 



2.95 CORDS 



$97.45 



A. truck 12 feet long loaded 4 feet high. 
3.94 CORDS.^'^^ —^129.94 



3. A truck 20 feet long loaded 5 feet high. 



4.1 CORDS 



$135.35 . 



A truck 16 feet long loaded 8 feet high. 
5.25 CORDS ^ $173.25 



FIRST FIND HOW MNY CORDS IN THE 
LOAD, THEN MULTIPLY BY $33.00. HAVE 
STUDENTS WORK THE FIRST ONE ON THE 
BOARD. 



5. A truck 20 feet long loaded 6 feet high. 



4,92 COBDS 



^ 1162.42 



I 



Stumpagc 




VALDOSTA PULFWOOD YARD 
Rt. 4, Box 297 
Valdoota, Georgia 



Produee r MiC- ^Ow/O^ 



Gordo; 3- ^ x ^33. 




Total 






StuiBpage 






Truck / 






Saw 








Total Ded. 


7 t 9sr 




Paid _ 







VALDOSTA PULPWOOD YARD 
Rt. 4, Box 297 
Valdoota', Georgia 



VALDOSTA CENTRAL BANK 



Pay To The Order Of S CX/^^~ 
Exactly ^ rf 



XXX SAT-IPLE XJCJCXXXXXXXXXXJCXXXXXXXXXn 



096-082-04-00 



Do these addition problcmo: 
1 ■ 

1 + 3 - 

1 + 3 + 5 - 



When you see a pattern or a ohort cut, otop," 
adding and use the ohort cutt 



1 + 3 + 5 + 7- 



1 + 3 + 5 + 7 + 9- 



1 + 3 + 5 + 7 + 9 + 11- 



1 + 3 + 5 + 7 + 9 + 11 + 13- 

1 + 3 + 5 + . . . (50 odd nxunbers) . . . + 99 - 




5. Financing T£*uck and Saw 

Mike wondered about the deduct iono for 
truck and oaw on the Pulpvjood Illn^eipt . Mr. 
Samo esiplairied that he houj^'^ht the truck and 
the fiavA'i he wafj uainf:» on "time**. The credit 
i;ari arran^'.ed ;jo that the piSyment x-jau deduct(»d 
from the* jnoney he vja^j paid for the vjood, 

**Hov; much do they ttake out?**, Mike aoked, 
Mr. Ji.imr; explained that they take a certain 
amuurit per cord ot wood ht* srlls. Usicu'^ the 
pii 1 [n.;()()d ti'((.*ipt^ (.3 lrul.il 6 the drdm tiini tor 

h ( urd i^t v^DixI tur t hi* ' .iw ,ii\ti the dcduc t i ori^ 



tor t he t ruek . 

3.9 CORDS 



SAW 
TRUCK 



.50 PER CORD 



^ c $2.00 PER CORD 

Mr. Samn^^?i^^lFfs.OO tor each ot tl^ i nawrj 

they une on the job. He put 2b?o dov/n and th(» 

remiiinder io beinf, deducted t^rom hif) earnin^'^n 

at the rate you fij^'^ured above. Hov; many cordn 

will Mr. Bamo have to cut to pay for the oai^n 

at that rate? 

3 HAWS AT $225.00 ° $675.00 
25% DOWt^: 168.75 
75% LEFT TO PAY 506.25 
AT 50^ PER CORD: $1,012 1/2 CORDS. 

Mr- Samo paid $2,^00.00 for a uoed truck when 

he went into the bunineno- How many cordn 

of wood will l^e have to^ut to pay for the 

truck? 

$2/*00 AT A RATE OF 2.00 PER CORD. IT WILL 
TAKE 1.200 CORDS TO PAY IT OFF. 

GRUMP 

43 + 982 + 1 ,256 + 85 + 273 - 2>639 
43,072 - 9889 - 33,183 
2,437 K 198 ° 482,526 
2,&6 ^ 157 ^/ 18.76 OR 18 R120 



GIVE TIIE STUDENTS TIME TO WORK 
Tills OUT. 



END CLASS HERE 
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C.O.M.P. 

Berrien Counts 
Pulpvood 

MISSION INCREDIBLE 

Here lo your mloulon, Cihould you choooc to accept it. You and'^l or 2 
frienda check the yellow pageo under oau^i and liot oeveral placeo in your 
town where chain oawo are oold. Vloit one of theoe placeo and, when f he 
oQleoman lo not buoy, ejcplain to him that you are otudyin[> the pulpti^od 
buolneoo and would like to look at a good chain oav/. 

Plan the queotiono you i/ant to aok about it. Bring the information 
back to claoo. tere are oonie queotiono you might aok; 

How much doco it coot? 

If ypti can't pay it all, can it be financed? 
How long will it laot in otcady uoc? ^ 
What oafety featurco doeo it have? 



ERLC 
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6 6 7. Stumpage, Acres 

."&tumpage'V ifj* thfe money paid to the owner of 
the land on which the' wood la growing. Stumpage Is 
very different «ln different sections of the country 
dnd^i^even In different parts of the 'state. ^ In ^ 
Georgia It 'may vary from less than $9.00 per cord- to 
more than* $30.00 per cord^ Try to think of reasons 
why €he piflce paid for this basic resource should vary 
GO much in Georgia. Discus*-. List your reasons:^ 



THIS LESSpN WILL VERV LIK^LY 
TAKE 2 OR MORE DAYS TO GET 
THROUGH. 



TRY TO USE THIS DISCUSSION, 
TO BRING OUT THfe LAW OF 
"SUPPLY AND DEi^AND''. IN 
SOUTH GEORGIA THERE IS, LITTLE 
PULPWO'OD GROWN AND MANY MILLS 
TO BUY IT,* IN NORTH GEORGIA 
THE LAND IS "ALL WOOD" AND 
THERE ARE NO LOCAL MILLS. 

ANOTHER REASON IS COS'^ TO 
SHIP TO THE MILLS. WHERE 
THE COS?^ IS HIGH, THE WOOD , 
WILL BE WORTH LlJSS. 



As Mlke^and Mr. Sams worked on- various jobq, 
Mike learned about the economics of growing the 
wood, as well a6 harvesting it. Mike was told by 
a tree farmer! that most "planted" forest land would 
produce XO to 15 cords per acre, more less, 
depending on the land. Mike wasn't too clear about 
acres so he' looked it up. You look up the definition 
of acre and write it here? 



AN ACRE IS NOW STANDAJRD^Z^D 
AT 43,560 SQUARES FEET. 



\ 



Now,?* you know what an acre is compared to a 



YOU l^Y NEED TO REVIEW THE 
D^IFINITION OF A SQUARE MILE, 
square foot'. How big is an acre coippared to a square ^lqw TIME FOR THE STUDENTS j 

TO COMPUTE. 



9V 



95 



•ml£c7 la It larger or fjmaller than a square mirle? 
How many aj^es iw one oquare mile? * ^ 



^AN ACRE IS MUCH SMALLER THAN A SQUARE, o 
'mile, a SQUARE MILE IS 6^0 ACRES. * 



Calculate the number of acres in eachr of the 
following areas. 

1. 475 feet x 850 feet 

a, Estimace 9 ACRES 

b. Answer 9.27 ACRES 

2. 2,570 feet, x l-,400 feet 

a. Estimate ^5 ACRES 

b: Answer 83.6 ACRES 

. ^ f 

3. 1,500 feet ?c 950 feet 
a\ Estimate 35' ACRES 

b. Answer 32.7 AlCRES 

4. 350 feet tc 1,975 feet 

a, « Estimate 17 ACRES 

b, Answier 15.9 ACRES 

5. 2,750 feet x 1,750 feet 
a. Estimate HQ ACRES 

b • Answer "110,5 ACRE S 

(/^SWERS TO THIS SET HAVE BEEN ROUNDED TO 
THE NEAREST 'TENTH ACRE.) 



DISCUSS THE IMPORTANCE OF 
ESTI^IATING. OFTEN AH EXACT 
ANSWER IS NOT REQUIRED. 
PROBLEM L MAY BE DONE THIS 
WAY. • 

475 500 (UP! ) 
850 800 (DOWNl) 



V7HY UP AND DOWN? 



400,000 ^ 
43,560 ^ 



ACRES. 



THIS ANSWER WOULD BE OK- FOR 
IV^m PURPOSES. 

EXACT ANSV7ER FOR 1 : 



475 X 850 - 
4^03,750 



43,560 



9.27 



IN CHECKING THESE ANSWRS, 
REl^MBER THAT THE "ESTIMATES" 
MAY VARY WIDELY, 



Calculate the value, to the owner, of standing 
timber. Take 10 acres at 12 cords per acre and 
$^8,00 per cord "stumpage," 

10 X 12 X $18 - $2,160.00 



GIVE THE STUDENTS TIME TO 
WORK AND THEN ASK THEM' TO PUT 
VARIOUS PARTS OF^THE PROBLEM 
ON THE BOARD. 



Q 
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Calculate the value of the standing timber to 
the ovmer, iVi each of these .problems : - 
1. A atand.of 15 acreo with 14 cords per acre and 
$18.00 atumaage. ' 

$3,780.00 

2; A otand of 30 acr^a averaging 9 cords per acre 

and $12.50 atlumpagO. ' v ' 

$3,375.00 

J. .A stand "of 11- acres v/ith 14 cords "per acre 



and $^1,50 atumpage, 



$2,225.25 



CRUMP 



34.95' 
2.7p' 

16.4 
3.75, 
+ 14.0 ' 

71.88 



39:604 
- 12^937 

26.667' 



3.62/ 19.487 



43.5. 
X .19 

8.265 



(ROUNDED) 



END' CLASS HERE 



8 & 9. How Much Can You Make?. 

Mike is beginning to get an idea of how wood ia 
cut, measured, and sold. He knows how much it will 
bring in the pulpwood y^d and how much the owner 
of the land gets. Buf how much, he wonders, can you 
earn by steady wor4^ as a pulpwood prgdtlcer? 

He looks at it this way: Take a weeks work 
in harvesting pulpwood, deduct expenses, and let's 
.see what'^ left. That would be my profit if I 
<vere .a pulpwood producer;. Mike, kept track of the , 
deliveries Mr. Sams made tji the pulpwood yard during 
one .week i ' <i 



ERIC 



9ii 



0. 



^2 loads . cords 

MoYiday ' , 1^ ' 3.4,3.8 



0 



Tueaday . 3 3 . 2 , 3 . 6 , .2 . 9 

IJednusday ■ 2 , ti . 7 , 4 . 1 . . - . - ' ^ 

Thuraday . V3 3.6., 2.9, '3.7 

-Co back and look at the p'ulpwood receipt qq BACK WITH THE STUDENTS AND ' 

on pase Use" that form to, figure out how -REVIEW HOW THIS l/AS DONE. 

miich mon^y Mr. Samf>/v/iLL make on each load. 

_ , , yn ^ IN GROUPS OF TOO TQ FOUR STUDENTS 

If 3 or people ^et together in a ^^roup -and ^^j^^^^ ANSWERS. XHI^ SHOULD GO 

tUeoe p^blems you will get done, fa^Jter . FAIRLY, QUICKLY . * 

(:a5ih at ter Deduct ion.s: ' . j 

Monday 3.^ 

' 47,50 

Tuefjday ' . 3.2 40,00 

' 45.00 

^•9 36,25 

Wednesday 3.7 '46.25^ 

* ^ ^-1 51,25 

Thur,sday 3.6 - 45.00 

- 3.7' 4n.no 

Wt-ek'B Total '^430.00 



Now we. know how much Mr. Sams got when he THE EXPENSES V7HICH ARE DEDUCTED 

, , ^ . \n . ' ON HIS PULPWOOD IRECEIPT: 

sold the wood he had cut. V/liat expenses are 



STUMP AGE ^ TRUCK AND^AW. 



already paid for him? 

STUMPAGE 



TRUCK PAYMENT 



SAW PAYMENT 



^ . ' < 

Whar other e-xpenseg does ftr. Sams have in MIKE EARNS $1.75 PEpPhOUR. ' A ' • 

J i u ,-,,«„o7 h^,, "onr-h ov„or,o« PULPWOOD CREW IS NORMALLY 3 MEN, 

doinp business; Estimate how much each expense » 

« THE PRODUCER AND 2 OTHERS SO THERE 

you think of will- cast him. IS ANOTHER MAN IfflO PROBABLY EARNS 

wT,r,. ^.-i -,c «T,r, *,^,-Tri. „ ,o „„o ^.oi MORE THAN MIKE. GASOLINE FOR THE 

MIKE $1.75 PER HOl|» X 48 HRS. ^ $8A.OO^ . , _ ^^^^^ ^^^^^ _ ^^^^j^^ 

OTHER MAIj $2.25 PER HOUR X 48 HRS. p $108.00 ' STUDENTS MAY MENTION: INSURANCE", AN 

- ' ACCOUNTANT TO KEEP HIS BOOKS, ETC. ' 

TRUCK MAINTAINR^TCE 200 MILES X 15 if./mhK 30.0 0 

GAS -FOR SAWS 9.00: "BUSINESS EXPENSES $20.00 

isES $250,0C 

98 ■ 1 n.. . I . 



/ TOTAL EXPENSES $250,00 

/ 



iou 



How much did Mr. Samo earn that week? 
Could hevmake that much at a regular job?^ 

.^35',2 + 47.9 + 296.83 -f 46. -f 0.^^39 - Jf.26.3A 

29.61 K 3.4 - 100.674 

i6 



304.7 197.34 - 



43.79 



296.1 



(ROUNDED) 



10. Growing^lJood : Cordii Per Acrt* 
* Mike knei'j hovj much the oinier of the land 

got tof fjtumpage: $18.00 per cork. Hut he did 

not know hovj much money a man could make from 

?■ 

an acre of land planted in treua or hovj long 
^ it would take to grow them. A 

• I'/lien he looked up thin informatiy)n he 
found that Vwild land" i;ill* grovj from 1/2 to 
1 cord per acre per year, depending on yoil, 
water, and climate. A plantation or tf'iree failrm 
which io planted and m<inaged will groi-j from//l 
to 2 cords per acre per year. Again, this \A.\\ 
dfepend on soil, vjater and climate. A Gtand Ipf 
pine will grow in 20 years, or sometimes Idiss. 
\ After 20 yearo, how many cordf? of x^obid ijQu|jd 
/ you get from an acre of wild laqd? | 

Least expected: 10 CORfiS/ACRE S 

Most expected: 20 G ORDS /ACRE f 
After 20 years, how many cocda would y|)u 
get from an acre of land in a planted and 
managed forest? 

Least expected: 2 0 CORDS /AjpRE 

Most expected: 40 CORDS /ACRE 
A farmer plants 20 acres in trees, wh|ch 
he. expects to harvest in 20 years. At $18|^00 'per 
cord stumpage how much, can he expect to g^t for 



END CLASS HERE 



GIVE THE STUDENTS TIME TO WO^K 
ON THESE PROBLEMS 
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hio wood in 20 yearo? 
Moot ^expected: 
Leaot expected: 72>QQO 



YOU WILL NEED TO E}CFLAIN THE RATE 
"PER ACRE PER YEAR". 



How much did;he make per acre per year 
for the time hi^3 land v/an ufu?d to grov; the 
t reeo? 

MofJt Vxpected: $ 36.00 ^ 
Eyaat expected: $ IB, 00 



GRUl^P 

' hit 9:yjb - 'K9r;.") 

28% of a number in l^^^. 
I'/tiat the number? 50 



11. Finding Wood: Eotijiiating the height of • • 

a tree 

One of the things that Mr. Samf5 need^> to ' ^ 

do to keep his business going is to find land VJK WILL TAKE ONLY 2 FACTORS: NUl-tBER 



owners who have v;ood and want to sell it- He 



OF ACRES ANT) TREE HEI(;HT DENSm OF 



TREES AND MANAGEMENT WILL ALSO EFFECT 
v;ill then estimate how much wood a man has on THIS. » 



his land and how long it v;ill take to harvest 
it. What will tell ^ou hov; much v;ood a miin 
has on his land? What would you need to knov; 
to estimate? 

There are several easy v;ays to get an 
estimate of the height of an object. One of 
them ig by shadow measurement. 
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/. 

' / STICK 
tiJ— 



Obje^tfi and their jjhadowri at any particular time, 
form the 5;aine fraction ao, 



Your Hc* l>>ht 
Your Shadow 



Tree Helr.ht 
Tre^e Shadow 



or,' if' you have a yard j>tick, 
Yard Stfrk 



YOU' MAY miiT^TO AMPLIFY THIS BY UK- 
VIEWING SIMII^R TRIANGLKS AND 
PROPORTIONAL SIIMIS. 



Tree . Hoi ;\ht 
Tree Stiatloy 



Yard Stick L^ha^ow . 

T.et's; Invent one" for practice: ydti are !i*5*' tall, 
You meaLJurc* your filiadow a^rid f in^ it Ui 3 '4" lon|*. 
You meafiure the shadov; of a tree and find It Ih ' 
28leet lon^^. How tall ir; the tree? ' 

STEP 1: CHANGE YOUR HEIGHT AND YOUR SHADOW 
TO INCHES, y 9' ° 60 3'4" - ^iO'\ 



STE^ 2: 



FILL IN FORMULA \ 
60 \ _? 
AO ° 28 



STEP 3: multiply; 60 ^ 28 

40.^ 1 



STEP 4: SOLVE 



60 Xv 28 
AO 



A 2 FEET 



GIVE THE STUDENT'S SOME TIME TO 
WORK - TES|^ THI'2^ TO) USE THE 
FORMULA. HUT ^IV THEY ARE NOT 
GETTING IT, SHOW THEM HOW TO . 
DO *IT IN STEPS. LIICP, THIS. 



Solving the same kind of problem is easier and GIVE THE STUDENTS TIM^- TO 

^ 1 n -14 TU^ WORK. IT IS WORKED THE 

piote accurate with a yarcT stick. T^ry this o.ne. The . SAIIE WAV THE LAST 

ohad^ of the yard stick i^ras A8 incheftj/ong at the time^ THE "MISSING" INFORl-lATION ' 

^ , , . ^ ^ i ^ ,j I ^^ 4 IS THE^LliNGTH OF THE YARD 

the shadow of the tree was 76 feet.^ How tall is g^^^^^. 3^ ^^^^^^^ COURSE, 

the tree? 
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Berrien County 
Pulpwood UniE 




ON INCREDIBLE 



Choooe oome prominent^ land marka around town and around your oehool. 
Church towera, treeo, the oehool chimney, etc,, would all be good. Meaoure 
their heights uoing ahadow meaoureiaent . For a building you may have to 
ootimate part of the bhadow length. Make a , 
.bulletip board dioplay ohowing theoe hei^htD 

on a graph like the one b^^l^w. - , q Q 





Work thGoe problemo: 

• 1. My height: 5' 10" 
My Shadow: V 
Tree'o Shadow feet. 



2. 



3. 



4. 



5. 



65.8 FEET TALL 

My height: 

My Shadow: 7 '6'* 

Tree'o Shadow: 91 feet. 

62.7 FEET TALL 

My height: 6' 

My Shadow: 4 'A" 

Tree Shadow: 61 feet, 

84. 5r FEET TALL 

Yard Stick'o Shadow: 30'' 
Tree'o Shadow: 42 feet. 



nJ 



OF COURSE, THE 
INCHES LONG. 



75.6 FEET 
Yar^ Stick' 0 Shadow: 



Tree'o Shadov;: 21 £eet, 



19.4 

12. Eotimating Working Time 

Mr. Samo hao located a otand of treeo which^t.he 
owner wanto to cell. Thio io a large irregular area 
ohown on pag€p 20. Mr. Samo iniljpecto the property 
and eotimateo the height of the treeo. After looking 
the property over he thinko that there are about , 
15 cordo per acre on thio land. "Mike/' he aoko^^^ 
"about how many acreo do you think there are in thio 
area?" Mike said^ "VJell, I can't figure it very 
clooe because of that creeR^ but I can get a good 
eotimate. .Look at drawing 111 on page 20. Can you ^ 
cotimate the number of acreo on thio land? Try 
It now. Work in groups if you wloh. The drawingo 
on page are drawn to ocale 1 Inch ^ 200 feet. , 

Nov... how many acreo do you think are in the 
first property? How. many o.ordo of wood will come 
out of that forest? 

acreo; 23 ACRES ( cordo; 345 CORDS 



YARD STICK I ALWAYS 36 

I - 



T 



THERE ARE SEVERAL WAYS TO 
HANDLE IRREGULAR AREAS. 
THEY CONSIST OF CUTTING AN 
IRREGULAR AREA INTO KNOWN 
AREAS AND FINDING AREA BY 
FORMUI.A AND ESTIMATING THE 
AREA ADDED BY IRREGULAR 
^ PARTS FOR VJHICH NO FORMULA 
'is KNOVJN. LOOK AT YOUR 
PAGE TO SEE HOW THIS HAS 
BEEN DONE. DON'T GIVE HINTS 
TO jpfi^ STUDENTS TOO QUICKLY. . 
LET^^EM THINK OF THIS fiY 
THEMSELVES r 

GIVE THE STUDENTS AMPLE Tl^lE 
^0 WORK ON aSi^ BEFORE GIVING 
}m OF THE HIOTS ABOVE. 
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A- 



Zoo' 



THIS Udt wiu^ Y(EL.6 




^^M^.^ 1 




f - 



104 



'Look Ihn h to tUv iiitornuit cont a yu»d in 
\vt,iA)i\u H and 9. How loiij^'^ will it takr'^^lr. 
!ianif; ruui fas t i t»w to harvf.t t fit* wood on tfii.s 
Iriiid' Ht)w*min ti will tilt* owm-t u\ t hi* Liiitl 
l»M Ills woixl .iii^, iiuv; muifi v; i 1 1 Mt , Ii.iiir, i-arfi' 
<;t't lo^'ftiui in .1 ^'twup tM v;<)t I otii tin- aii'.wei 

i .IV I i 1 .il* 1 I , 

IN THh VJKKK DRjiCIU BhI) IN LKSJiON H AND MR.. 

!;am!; cut 5S cord!;. it ^iiionu) taki-: aboih' 

10 WITI'S TO CUT Vi') CORDS, 

LAND OWN I' RS (.KTS S 1 H . 00 RRR CoRD :;TUMI'A(;i 
IHATV; h? 10.00. 



THIS IS A Wm AND COMPLKX 
PROBLHM WITH mm POSSIBLK 
WAYS TO WORK IT OUT. liEKV IN 
TOUCH WITH THK (;R()UPH OF 
STUDENTS AS THKY WORK OUT THK 
ANSWKItS. ' ' 



"tHI-: STIIDKNT!^ S'HOULD 'ASSUT-IK 

Vj cords I'rr wkfk in THKSK 
frobiams. 



MR, SAM!i WILL ('A:'l vl.\^0 RRR CORD CFSS 

i;xim:n!;I':s. m: will actualry kai^ about 

VI ,800.00 m 10 WRICKS. 



J 



Ml VMij nr-i'd' iTior •■ ".iLni', lA^rl mi tin- bads ol u,i^'i",,{ 



1 A ( haiH (' to \>r "Sil I M!ip IovimI . " 

Milf now lia'. an oppi)itnnitv to' h>i-( onu- a . 
pul[>wootl prodnt ri hnn oil. lio t .in fiarvist t ho 
wiu'il m lot [)Uturvd on tin* \aA [)a^»o. 

1' j^'.ood .1 stand ot ttfo'. (MJt should vifld 

ahout 11 (ordr. prr acrt'. ;;honl_d Mikr do it ' 
How Ion^» will it takf him to y^vt t hi' wood (uit 
o{ I hat lot ' 

900,00 SQ. FT. -'2i).(ih ACRRS 

2().f)f) X LL CORDS/ACRK ^ ^^Z CORDS ' 
f) WKRKS IF HF CAN WORK AS FAST AS MR. SAMS. 
PROBABLY NOT - IT MAY TAKF HIM 8 WFFKS. 



THIS WILL TAKF TIMF. FSTIMATl 
THF ARFA. CALCULATF CORDS ON 
LOT FSriMATF CORDS /WFFK 
CALCULATF NUMBFR OF WFFKS. 
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H(;v; murh v/ill he make if he payj; Cv;o he*l[uTs i^^yh 
, V^\rT hour and work?; AH houra per week? 



htuhi*A(;k (iH.oo) 4^,086. 00 

0 5 , ^0^; . 00 

i 

TltUCK AND !iAV/ (J..'>()) 'ihl.'A) 

WWW l\m\V\, h si j^^^ i.oo 

WKiCK.S ) 

KXPHNSKf. (TRUCK MAIN- 
TAINKNCK, (^AJ; FOU 

9i,7v5.^(i 



THIS WIL4, TAKK TIMK. CALCULATH 
DKDUCTIONS Ftm WWmVM'W^^ SAV/, 
fuUCil, Ar^I) PAY FOR WOUICKKf^ . 
FSTIMATK FXFFNSF!] FOU (iASOl.im-^ 



14. Sumniary and Dloeuoolon /^J ' 

Wliat dp you think about the pulpvrood bufjineno? 



V 



Would you do what Mike did, learn ^t he buolnofjf] 
and buy a truck to get into it? 
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General Inatructlons' 



1. Use of outside" speakers and field trips. .Schools and teachers 
differ in the degree to which they caxi use opeakers and tiake students from 
the school on field trips. For this reason the unit is "self contained." y 
Hov/ever, here are 'some suggeations for interesting activities which will 
contribute inat^^ially to the unit. ( - - 

A. Call a lumber yard in your ar^a and ask the ma^nager if he . 

would speak to the students about a jbb in the lumber yard. ' ^ 

B. Have the Industrial Arts teacher or the Agriculture teacher . 
speak^o the class regarding the use of lumber. 

'^l. The " read it in class" feature . The otudento. pages are presented 
as a connected narrative Problemo Zto^i out of the narrative. This' story 
is to be read in class and, as problemo come up, the students stop and wrk 
these out. Each day normally, will end with a problem set. There are also' 
discussion questions within the story and these should be treated during . 
class time a-s described in item 3 below. This "read it in class" procedure 
should beused to contribute to the students grovjth in reading skill, alao. 

. The' narrative is designed to^^i^J^ up mathematical problems, as they 
might arise on the job^ to foster desirable attitudes toward employment, 
to present teal is tic employment information, and to give the students a focus 
for- discussion of questions related to careers. 

3» The " discussion question" feature . There <'are a number of questions 
for discussion. These are marked by an "on the dividing line. ^ These 
questions point up ideas related to mathematics and careers." When you reach- 
each such question spend some time getting students to think and tell the}.r 
ideas and opinions. . ^ ^ 

4. The " Daily Problem" feature. Almost every day a verbal problem or 
"story ptoblem" will be encountered in the material. This contact with 
verbal problems on a daily basis, will help to overcome students fear and 
dislike of such problems. Time should be taken in class for (1) students 
t^ work In^ -ndently on the problem and (2) for group discussion and 
presentatl . L^f various solutions. o 

5* The " It's a Rip Off" feature. Many studenta enjoy puzzles' and . 
problems of a mathematical nature. They may enjoy this aspect of ma^the- 
tnatics^ more than the regular class work. A problem such as that is pre- 
sented every two or three days, located at the bottom of the page so the 
student can "rip It off" and take it home. Class time should, be spent on these 
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problems after studentQ have worked on them^ taking about one lialf hour for 
each such problem. ^ 

6. General Reylev; pf Under Lying Ma|:hematlcal Processes. (GRl^P)r. 
clump* 8 are short computational assignments given several times each week 
to prejrent .forgetting of computational skills. ^ ' ; 

7. Mission Incredible Assignments . VThen an assignment involves work 
outside th^ school or' v/hen only, on« or two stifdents are needed to, do an 
aes.ignment, such ^as constructing a demonstration, the assignment is optional 
for extra credit. It is frequently important to have at least one student 
do each of these assignments because the information collected or ^he demon- 
otration constructed will- contribute to the class activities. 

Materials Needed . 
Price list (one per stud.ent) 
Lumber Measurement shee^ (one per student; 
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Lumbar Yard' Employ ee 



1. 



MATERIALS: LUMBER YARD PRICE 
-4.1ST (HAVE ONE, FOR EACH 
STUDENT) 



BEFORE YOU GIVE THE STUDENTvS 
THE PRICE LIST DISCUSS THE 
VARIETY OF WAYS THAT, THE 



m PRICING. 



Frank Johnaop 

Plpcuodipn of Job / ► 

flMk has been*hired to york in a lumber yard. 

HiG job requires him to v7ait/on customers,, ''ill 

ordero, and make out the bp^ls for the^td0V;.. On 

hiG firot day on the job Shrank found aOt there v;Gre 

a lot. of things he didn't know ,ibout Aelling lumber. PRODUCTS MAY RE PRICED. YOl^ , 

^ . / . ' WILL WANT TO LET THE' STUPENTS 

He found put that ther^i vjere many <|3-f f^renc ways ^ SUGGEST OTHER "PRICING UNITS" 

of pncing differBnt.prodacts. F^r example, naila ^VEN IF THEY ARE NOT ASSOCIATED 

^ ' / ^ / ' WITH THE LUMBER YARD, THIS 

are sold by the poi^nd. Can you thtnk of any other , ^^jlL HELP BRING OUT THE IDEA 

wayo that itema Ij/a lumber ya^d would be priced? 

Make a list In t^e space on the tight of other ways 

you think 'items^ may be priced. 

After you have completed your list,' you will 
have a chance to discuss this in class. 

When a/product ip priced it is usually stated 

like the fallowing: ' ^ . 

w / 

Commbn NaiLfe...$.30 per pound 

Hou^e paint. .$5.95 per gallon 

When pricing a product, the price' is usually given 

fot "ot(e unit" ^like gallon, pound, foot. What 

would /it coot a customer to purchase 5 gallons of 

pain J at the above price? (Don't forget to add 

the tax) 



DISCUSS THE IDEA OF 4^felCING 
PRODUCTS "PER UNIT". PREPARE 
A NUMBER OF EXAI^PLES THAT IHLL 
DEMONSTRATE THIS NOTION. 



$5.93 

$29.75 
. .03 
.8925 



$29.75 
.89 
$30. 6A 



END CLASS HERE 



HAND OUT PRICE LIST TQ THE 
STUDENTS. ^THERE v/ilL BE SOME 
TERMS THAT THEY WILL NOT KNOW. 
THIS WILL BE THE BASE FOR THE 
LESSONS THAT EOLLOW. DISCUSS 
foi: the customer. . When Frank looked at the list he ^HIS WITH THE STUDENTS AND ^ 

LfiT THEM KNOW THEY WILL LEARN 
TtitsE NEW TERMS . TAKE THE 
Axjc there any that you do not understand? 1^ ;riME TO MAKE A LIST OF "TERMS' 

,ld Frank he would not be eKpoc%er^?lWOHD 



Lumber Yard Price List 

When Frank begiin work the manager gave him a 
price list to, help him make out the sales slips 



saw several words and terms that he didn't know. 



' • The manager to] 

» ■■ - , 

to know all the new terms right away, 
tbem as he went along on his new Job. ^ 



UNDERSTAND. DO NOT GO INTO 
He could learn THE EXPLANATION YET, THIS WILL 
BE COVERED IN FUTURE LESSONS. 
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Wliat qther^Jobo eould he do in tha lumber yard 

* ■ 

•beoldeo filling ordero? 

3. Mak^Lng Out Sale Rdcolpt 

Frank wao given the following orders to f 111*^ 





BUILDER SUPPLY 


CO. 

* 

lJn^^ rnr.t 




6 lb. 


Common Nails 


: = 




2 lb. 


Finish nallo 






9 


3/4 X 4 X 8 Plyi/ood 




























— ——Jh- 




Total 


» f 






Tax (3%) 








Total 




1 



Once Frank had loaded the .order on the nana ^ 
truck he had to figure out the cost of the ordpr, 
(Use your price Hot to complete^ the oal^ea receipt), 

Flrot, he found out that the cimmon nails were 
how much per pound? a per pound. 



Jdow ;nuch would the alx pound of nail coot? 



b 



WORK THROUGH THIS PROBI^EM 
WITH THE STUDENTS. SELliCT 
SEVERAL O'rHER IDCAMPLES 
BEFORE HANDING OUT THE 
STUDENTS ASSIGNMENT. 



, The finish nails coat how much per pound? 

c Then the 2 pounds costs how much? d_ 

e 



Finally, the plywood cbsts 
•and the 9 sheets would cost 



per sheet 



In all. 



What was the total cost of the building materials? 
f 2_ • Frank then completed the receipt by figuring 



the 3Z tax and adding it to the cost of the materials. 
What ^total should he have gotten? 

Using the price lis^ on the next page> find 
the cost of each of the following orders. 

" iia 



A) 30(i! PEl^OUND 

B) 6 X .30 - $18.0 

C) .35 PER POUND 

D) 2 X .35 - .70 

E) ' $14.75 

F) $14.75 

X 9 • 
$132.75 

G) 135.95 

H) TAX: 135.95 

.03 

4.0785 
or $4.08 

I) 135.95 
+ 4.08 



$140.03 

THE STUDENT CAN NOW BE GIVEN 
TIME TO COMPLETE THE FOUR . 

ORDER BLANKS. . ' 

END CLASS HERE 



Ill 



* 

1 g 


BUILDERS SUPPLY CO. 

/ ' 
/ Description 


Coot 


• 


4 Ibo. ° 


( conmion nailc 






12 / 


1/4k4jcQ AC plywood 






/ 

/ 




■ 


• ■ 


•• 






, / 








H .. ■ 7 .Ml. ■ ■ : 


• 






/ 

C 








n-i f -.1 . 

/ 

■=-f— = 


Total 








' Thk a%) 






r— — 


Totaf 






/• — • . - ■ 

* ^^^^ ^ 


0 


-BUILDERS SUPPLY CO, 

\ 

Deocription 


Onlt 

Cost 




4 


3/4x4x8 AC plywood 






8 


1/4x4x8 AC plyi;ood 






3 lbs. 


Box nailG 
































^- __ 






J 


;jJotal 








Tax (3%> 








Total 







5 gal. . 


BUILDERS SUPPLY CO. 
Deocription 


unx L 

Coot [ 






VThite paint 






4 lbs,. " 


Finioh Nail 


• 




15 - 


3/4x4x8 "AD ply\-;ood 






/- 








f 


























Total 








Tax (3%) 








Total 






• 




1 


^ BUILDERS SUPPLY CO. 
Description 


Unit 

Co fit 


1 


14- 


3/4x4x8 AD plyv/ooci 
















■ ■J a ^ 


1 , 




^1 ^ 












1 

1 








j 1 




0 








Total ^ 








' ^ Tax '(3^) 








Total 
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4. Linear Veet , 

Frank wao loading thu truck for a delif/ury one 

day when he ^3aw aVi item he didn't underatai^ll . The 

I 

order a^ked i©r "lUO linear ieet ot 22iA'g.'^ Frank 
decided thpt he better ank his bono before he loaded 
the wrong thin^;. Mr. Wcfod |:',ave him the following 
exampley to look at. Can you telX what "liaear 
feet" ratranb? ' ^' , , 

a) a 2 K 4 k 12 feet haii 12 linear feet 

b) a '2 >c A. K 2^4 feet bar; linear feet j 

c) a 2 It A X lA fei't h.is linear feet 

Frank lookeci at the e>c<iiiipler>. and jjaid, j'Youjmean 
linear feet in juyt ^he aime an regular' length 
of the board?" Mr. Wood rjaid that's right, i can 
you tell me l^ow many linear feet there are in 
3 - 2 X A X 12 feet? I^rank said ^her'e muot be 
36. linear feet ail together. Wao Frank right? 

Mr. VJood told Frank that the lumber only came 
in opeclal lengtho. The boardo would be 8 feet, 
10 feet, 12 feet, 14 feet, 16 feet, 18 feet,. 20 
feet, 22 feet and 24 feet, in length. He aluo oaid 
they Gometiracs were longer but he didn't 
keep them in stock. V/hat length do you think the 
next board woul^ be? 

Frank went back to load the truck and put the. 
following 2 X 4's on the truck. 

5 - 2 X 4 X 8 feet 
5 - 2 X .4 X 12 feet 
Did he hav^ 100 linear feet of 2 x 4'q on th^ truck? 



HAVE THE STUDENTS READ THIS 
SECTIOI^ TO THEMSELVES OR 
SELECT A STUDENT* TO READ TT 
ALOUD. 



BEFORE GOING^BEYOND THIS 
POINT MAKE SURE EVERYONE SEES 
VJdAT THE TERM "LINEAR FEET" 
MEANS . ^ 

12 LINEAR FEET PER BOARD 

3 BOARD'S • 
36 LINEAR FEET TOTAL 

YES 

LENGTHS OF BOARD USUALLY START 
AT 8 FEET AND INCREASE BY 1 
FEET EACH TIME. OR 'WE COULD 
SAY ''that THE LENGTH OF A BOARD 
IJILU.BF, A ''MULTIPLE OF 2 AND 
8 FPf.T Or| LONGER IN LENGTH." 

thus', the next length after 

24 1»I':ET would re 26 FEET AND 

THEN 28 tEET. NORMALLY THEY* 

WOULDN'T GO MUCH BEYOND THIS 

LENGTH . 

» ^ f 

AI.SO, TN THIS biSCUSSION YOU 
'CAN BRING IN THE FA6T THAT THE 
BOARDS* ARE IN EVEN LENGTHS. 

YOU CAN WORK THIS PROBLEM AS 
FOLLOWS : 



8 LINEAR FEET 
X 5 BOARDS 
40 LINEAR FEET 



12 LINEAR FEET 
X 5 BOARDS 
60 LINEAR FEET 



• 11 G 
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AO LINEAR FF.ET/ 
+60 LINEAR F' '"T 
100 LINEAF T^EET 



i 



' Is there* any other way Frank .aould have gotten *' 
100 linear feet of 2 x 4'o ©n the load? 



YES, SOME EXAMPLES FOLUOW. 
THERE ARE, OF COURSE, MANY 
OTHER WAYS TO DO THIS. HAVE 
THE STUDENTS GIVE AS MANY 
AS THEY CAN AND EXPLAIN WHY 
THEY ARE RIGHT^ 

2 - 2 X X 20 FEET 
A 2 2 X 4 X 10 FEET 
5 - 2 X 'f:,k 8 FEET 



B 



5 - 2 X X 16 FEET 
1 - 2 X X 20 FErr 



h3 



C 5 - 2. X % X 20 FEET 



Frank fille<J the following orders, find out how 
many linear iject of lumber went out in each Order^ 

a) 8 - 2 X 4 X 12 feet 
7 - 2 X 4 X 16 feet 
12 - 2 X 4 X 10 feet f 



HAND 0\ff THE PROBLEMS ON THE 
LEFT ANP 'GIVE THE STUDENTS ' 
TIME TO ^Ot^PLETE T^EM IN 
CLASS. 



b) 20 - 1 ^ 4 X 16 feet 
30-1 ai.A X 8 feet 



c) 25 -.1 X 12 X 14 feet 

d) 20 - 1 X 12 X 14 feet 

8 - 1 X 12 X 16 feet 



> 



END CLASS JHt-RE ' -v 



^ Board Feet (For 1 inch 'lumber) 

After tending out an order one day, Mr. Wood 

' r 
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IN THIS SECTION, IF .AT. ALL. 
POSSIBLE, IT WOULD BE GREA< 
TO HAVE SOME BOARD AVAILABLE 
TO US? AS MODELS,, THE ' \ , ' 



called Frank into hio office. ^ He told Frank there 
had been a miotake in filling thq order. ^ The order 
called for 50 board feet of, 2 jc 6'o and there v;ao . 
only half enough oent. Frank oaid h& had put 50 
linear feet of 2k 6' o on the truck, waon't that the 
oame thing. He wao told there vjao a difference 
between board feet and linear feet. Mr. VJood oaid 
h'b would explain the differences to Frank. 

Let'o otart at the beginning. One board foot 
meano we have a piece of wood 1 inch thick i: 12 
incheo wide and 1 foot long. Hero'o a picture of 
what one board foot of lumber would -look like. 



FOLLOVVING 'IS.,.A LIST T^AT 
COULD BE USED 



1 X 12"„ 

1 X 6" 

1 X 4" 

1 X-'B" 

1 X 4" 



X 1 FT, 
X 2 FT, 
X 5 FT, 
X 4 FT, 
X 6 FT. 




1 I 



How many board feet would there be in a board "7 BOARD FEET" IS THE CORRECT 
' , ..ANSWER. 

1" * 12." X Ffeet? Frank Miaid, isn't this the oarae " i ,. 

aoV^e linear feet? Mr. VJood said it wao in thio ^ 

case, but he would give another example. Let'o 
look at a board 1". x 6" x 12". 

1^ . . 




0 



/ / 
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.Thlo board io 1 linear foot long, hxit it io not 
0n<a board foot. Ifhy? .^-^ V ^ 

• Let'o oee if V7e can p\it together pieceo of ' 
DO It will make a board foot.' Can you Chinks 
of hov7 thic could bo done. Diceuoo your Idea'o 
in ^laoo before going on. 

DjLd anyone try to' do it lilie the picture bolov; 




REFER TO THE DRAWING OF' "ONE 
BOARD FOOT."- WE HAVE. THREE 
DIMENSIONS TO WORRY A'BOUT. 
IT MUST BE 1^' X 12" K 12. 
A 1 X 6 X 12 DOf-S t^OT SATISFY 
THI^ BECAUSE IT'S OhHY 6" VflDl 
AND IT "NEEDS TO BE 12." 



I 



If you take 2 - 1 x 6 x 12" and put the© together,, 
thtiy will make, a board 1" x 12" k 12". Io thio 1 
board foot? Frank oaid he thought he had the idea ' 
for 1 X 6'o. How about if I taka a 1" x 6" x 4 ft. 
(he made a drawing) and put it together like thio. 




>— 6"— J— 6"- 

^ouldn*^t thio give me 2 board, feet of lumber? Uj:,' 

■ - /• 

Wood told him that was correct. Frank oaid all he 
did wao to think, of cutting the board into two 
equal parta ond putting them together. 

Problcmo: Find the number of board feet In each of 
the following: 



YES. EXPLAIN TO. THE STUDENTS 
THAT THIS IS LIKE- TAKING A 
BOARD TWO FEET LONG AND ' 
CUTTING IT INTO TWQ 1 FOOT 
PIECES AND PLACING THEM SIDE 
BY-KSIDE. - 



DISCUSS AND USE MORE EXAMPLES 
I'F NECESSARY. THEN GIVE STU- 
DENTS TIiylE TO WORK THE 
PROBLEM 



ASK THE STUDENTS IF THEY HAVE 
ANY OTHER' IDEAS ON HOW TO 
FIGURE THE BOARD" FEET I'N A • 
1" X 6" BOARD. 



ERIC 



1 1 11 



117 





No. of Beard 


Sl2C 


i. 


2 


i"55l2'!KiP feet 




1 


1"k6"x14 feet 


3. 


5 


1"2:6"k14 foot 


h. 


1 




5. 


'1 h 


1 k6 ::8 foot . 



Eo.4rd feet 



J' 



AFTER THE STUDENTS HAVE 
COMPUETED THE PROBLEMS DISCUSS 
THE SOLUTIONS AND CORRECT 
ANSWERS. ' • » 

THE STUDENTS SHOULD COME UP 
WifH THE FOLLOVMNG' GENERAL- 
IZATION. "IF I AM TRYING 
TO FIND THE BOARD FEET IN A 
1" X 5" BOARD. ALL I NE(ED- • 
TO DO IS DIVIDE THE NUMBER. 
OF FEEl IN THE LENGTH 
2". -txAMPLE: A 1" X 6' X 
18 FEET WOULD BE 18 2 1^ 9 
BOARD FEfiT. 




^ Board Feet (For l,lnch lumber eon't) 

Prank decided ^hat if ho could figure board ■ 
^ feet for 1" 12" and 1" 3; 6" boardt) he ohould be 
able to do the oame thing for 1" k 6" ^oardo. Ho 
figured it like thin". 




0 ^ 



If I ta\e a board 1" x 4" :c 3 feet, I can cut "DISCDSS THIS METHOD WITH THE 

3Tude:nts and provide drawings 

it into 3 picceo, 1 foot long and put then together OTHER EXAMPLES. IF ] 

He tried POSSIBLE, St VERAL' BOARDS /FROM 
THE WOOD SHOP COULD BE USED 
HERE TO DEMONSTRATE. IF NOT 
AVAILABLE USE CARDBOARD MODELS 



to make 1 ^oar/d foot (1" x 12" 3C 1^ foot) 

^5! 
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tMo oaiab mthod for a board k 4" k 6 foet. 
Alow many b©ard feet did he find? 

Probleeo: Find the board ie^t in eaeh of the 
following. . ' 

' Ko.of Boardo Board feet 



/ 1. 


1 


1"k12''"k12 feet 




1 


1 X 6 X 12 feet 


3. 


1 


1 X 4 X 12 feet 


4. ' 


2. 


I"xl2"xl8 feet 


s. , 


2 


• I"x6"xl8 feet 


6. 


2 


I"x4"2£l8 feet 



AFTER THE STUDENTS WORK THE" 
PROSL'EM GIVE THE;r4 THE ANSWER. 
2 BOARD FEET. 



GIVE THE STUDENTS'^'AMPLE TIME 
TO WORK- THE PROBLEMS IN CLASS. 
ENCOURAGE THEM TO USE DRAWINGS 
IF NECESSARY. AFTER tHE 
;STUDENTS HAVE COMPLETED .THE 
PROBLEMS CORRECT THEM IN CLASS 
AND DISCUSS THEIR METHOD OF 
SOLUTION. 



Frank' looked at oome probletno he had worked 
(oee following Hot) and decided there i-mo an Aaoior 
*jhy to find the number of- board, without making a 
drawing. 



Size . 
1" x 12" X 6 feet 
1" X 12" X 18 feet 
1" X 6" K 6 ftjet 
1" X 6"_x 16 feet- 
1" X 4" X 6 feet 
1" X 4" .X 9 feet 



Boa|rd feet. 
6 board feet 
18 board feet 
3 board foe 
8 board feet 

2 board feet 

3 board feet 



Wiiat do you think Frank had corao up with? 



Problem: Find the number of board feet in each o^ 
the following. 



No, of boardo 



1. 


2 ^ 


2.' 


10 


3. 






18 


5, 


A. 


6. 


4-4 



Size 
t X 4 X 6 feet 
1 X 6 X 12 f§et 
1x2 2 feet 
1 X 12 
1x2 
1x6^8 feet 



Board feet 



\ 8 fexjt 
10 feet 
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GET SOME SUGGESTIONS FROM THE 
STUDENTS AND TRY THEM OUT. 
EVENTUALLY YOU CAN EXPLAIN 
THE following:* ., 

A) SINCE 2X6 = 12. FOR A; 
1X6,1 DIVIDE BY 2 TO 
FIND THE NUMBER OF BOARD 
FEET. 

B) SINCE, 3 X 4 = 12 FOR A 
1" X 4", I DIVIDE BY 5 TO 
FIND THE NUMBER OF BOARD 
FEET. 

ASK THE STUDENTS WHAT T' ' Y 
THINK THEY WOULD DO FOt 
1" X 2" BOARD. (DIVIDE 
6 TO Flf^D THE BOARD FEL , ) 



GIVE THE STUDENTS THE 
ON BOARD FEET. 



PROBLEMS 



END CLASS HERE 



7. 



Board Feet (For 1 inch lumber cont'd) 



Frank figures nince he could find the board feet 
for 1 X 2' a, 1 2: ^♦'o, 1 3: 6'q. and 1 k 12 'a*, he ohould 
be able to. do the <uan'ie for 1 2: /3'o. He decided to v/ork 
JuGt like he did for the other wldtho. "I'll Juiit imagine 
cutting the board and make a piece 1" s: 12" k 1 foot and 
oee what happeuo." The follov/infi draulnp,n ohov;D hov; he 
did hio work. 



AT THIS POINT IT IS 
STRONGLY RECOMMENDED THAT 
YOU USE A REAL MOREL OR A1 
LEAST A CARDBOARD .MODEL 
OF THE PROCESS FRANK IS . 
GOING THROUGH. 




Frank o tar tod v;lth a 
board 1" :i 8" :i 2 feet 
and cut it into 1 foot 
lengths. 




.Thio gave him a piece 
1" K 16" i: 1 foot. 



Step '3. Prank figureo that if he could get 
a piece 1" k 12" x 1 foot (1 board foot) he v;ould try for 
2 board feet. So he took .1" jc 8" jc 3 feet and cut it 
like the follov/ing drav;ing and then put them together 



l/^^-^lt'c A Rip Off 



(1) Write dovm a t?hree digit number where the hundredo digit io larger than 
•IiHg onea digit. Example 8^2 ' 

842 
- 248 



(2)- Reverce the digits and subtract 



594 



(3) Reverse the digits and add 



(4) .What did you get? 



594 
+ 495 
1,089 
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Frank thauf'.ht, "I've ^\ot a board 1** k 12" k 2 feet, 
that's the rjame 2 board feet. It takeo a 1" 3C 8" K 

-it 

3' feet to make 2 board feet." l/liat do you think Frank 
tried next? 

Frank decided there muat be come oort of patterno 
for 1 K 8'o. He didn't i;ant to have to keep putting 

pieces of board together to work out board feet for a 

1x8. He kept the follov/ing to^le to oee if he eould 



find the pattern. 



A) 



LKT STODKN^g MAKE 
SOMK (UHCSBEH AND THKN 
HUG^KST, A BOARD 6 J-KKT 
LONG IF THEYcDON'T COME 
UP WITH THIS FIGURE. 
ONCE THE FIGUEE OF 6 
FEET IS ARRIVED AT,^ 
ILLUSTRATE WITH A MODEL 
AFTER THE STUDENTS HAVE 
MADE SOME GUESSES. 



Sigc 
1x8x3 
1x8x6 
1x8x9 
1 X 8 X 12 
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- Can you finish the table aiid find, the pattern? C) T«1S IS THE SAME AS A ■ , 

Ir ' \ r ^ \ 1' X 12" X 4' LONG OR 

Remember: lor 1 x 2*8 you took \ 1/2 j« length ^ ^q^^-q 

l-x 4's vf)u took 1/3//X. length - , ' 

- - . ^ X X ^ s ytju o b AFTER^IS DEMONSTRATION 

^^ '6' s ^ you took' 1/2 x length ^ET THE STUDENTS CONTINUE 

Maybe there' s Waction- you can multiply times the length ^j^^^J^/^^^ 

for 1 X 8' s. ■ PROBLEM WITH THEM. 



Problems: . ' 

Find' the number of board feet in eaeh of the following! 



No. of Boards 

i. 4 *\ 

2 2 

3. 2 ' 

4. 9 



It's a Grump 

4.75 
X 23 



.75 
X .5 



37.52 
X 36 



88 
X .9 



' Size 

1 ^ 6 X 12 

1 X 8 X 12 

1 X 3 X 14 

1 X ^4 X 12 



Board Feet 



15.65 ^ 
X 7.46 



36 
.17 



0 
^ 0 



3 



NOTE: 

TRY TO GET THE S#DEN'tS Yo 
SEE THE FOLLOWING: 

1 X 2'S - X LENGTH r| ° i 
6 12 6 



1 4 
1 X 4 ' S - X LENGTH — 
3 • l-i 



1 X 6'S ^ X LENGTH 



1 
3 

6 r 

2 



THUS; 



-8 



1 X X LENGTH OR 



- X LENOTH, 

. 3 

ONCE^ THIS HAS been DISCOVERED 
SEE IF THgY COULD PREDICT 
WHAT FRACTION ^^OULD BE USED 
FOR 

1 X 3'S OR 1 X 



NOW AS SI ON PROBLEM SET 
END CLASS HERE 
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8. Pricing lumber by th^^ be 1 foot 

Mr. Wood ashed Frank to complete lue inventory . 
^heet on yie following pa/;e. Mr. Wood needed to know 
how many dollars worth of lumber he had in stock. He 
told Frank that he had completed the count of the^ lumber 
but did not have it priced yet. This v;as to be Frank's 
job. ' 4 ^ • 

Complete the inventory sheet by finding the* nu::;ber 
of board fe^t and the total cost. 

Use your price list to^find the correct price tov 
the lumber. .Remember you're using board ftiet. You'll 
find an example v/orked on the top of the next page. 



THIS EXERCISE IS TO BE 
PRESENTED TO THE CLASS AT THE 
BEGINNING OF THE PERIOD 
(AFTER DRILL EXERCISES) AND 
THE STUDP:NTS should be GIVEN 
THE TIME to COrrPLETE THE 
PROBLEMS DURING CLASS TIME. * . 
THIS WILL GIVE YOU AN OP- 
PORTUNITY TO HELP THE , STUDENT 
AND FIND OUT IF THERE ARE ANY 
PROBLpjS AI^ISING FROM THE 
ROA-Rd' FEET CONCEPT. . * 

END CLASS HERE - 



Problem Set: 

Example: 12 - 1" x 8" x 18 feet (common pine) 

Step 1: Board feet in one 1 x 8 x 18 is 

2 18 36 ,^ , A r . 
X — =3 = 12 board feet 

Step 2: Since there are 12 boards the total board feet is 

'12 «- • 

X 12 
24 
'12 



144 board feet 

Sjjtep'^^ Th^ price of 1 x 8 common is $.48. a board foot. So the total cost is 

i • 144 

X .48 
1152 
576 



$69.12 



0 

No. of Boards 


■ • * — z 

Size of Board 


No. of 
Board ft. 


Price per 
Board ^f oot 


Total 
Cost 


12 


I"x8"'xl8* (common pine) 


. 144 


48 


$ 69.12 


15 


I"x6"xl2* (common pine) 








50 


I"xl2"xl0* (common pine) 








25 


^ I"x4"x20* (common pine) 








20 


I"x8"xl2* (common pine) 










I"xl0"xl2* (common pine) 









o 
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Hp* mattf' board feet would th^te be in a board 
2" X 12" X 1 foot? Would it be the aame as a 1 inch 
boaard? 




DISGUSwS Tins PROBLEM WITH 
THE STUDENTS AND USE A 
DEVELOPMENT SIMILAR TO THAT ' 
USED FOR 1 INCH LUt-IBER. 
SINCE THE BOARD IS 2" THICK 
WE COULD MAKE 2 BOARD 1" X 
12" X 1 FOOT OR 2 BOARD FEET. 



Discuss your solution with t^je class. Now try to find 
how many hoard feet there are in a board 2" x 6" x 1 foot. 




Look at the table on the following page and see if you 
can discover a way of finding the board feet in a 2" 




board. 



Now, that you liave studied the table complete the HAVE THE STUDENTS STUDY 

THE TABLE ANQ DRAW "THEIR 



last foi-r entries in each column. Can you explain how 
to find trie board feet for a 2 Inch board? 



ATTENTION TO THE PAIRINGS 
OF 1 INCH; BOARDS TAND 2.5 
INCH BOARDS* 
EXAMPLE: 

1"X12"X8 ' > 2"X12"X8 ' 

1"X6"X10' ?-2"X6"X10' 



er!c„ 
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AFTER AMPLE TIME YOU SHOULD 
BE ABLE TO LEAD THEM TO 
THE FOLLOWING; IF YOU WANT 
TO FIND THE BOARD FEET IN 
A 2 INCH BOARD, YOU JUST 



'Size 



Board Feet 



Si 26 



Board 'Fece 



1" X 12"' X 8 foGE 
1^ 12" X 16 feet 
1" X 6", X 10 feet 
1" X 6" X 18 feet 
1" X 4" X 12 feet 
1" 4" X 18 feet-' 
1" X 8" X 12 feet 
1" X 8" X 24 feet 
"l." X 6" X 14 feet 
1" X 12" X 8 feet 
1" X 8" X 6 feet 
1" X'4 X 15 feet 



16 

5 
9 

6 

16 



2" K 12" X 8 feet 
2" K 12" X 16 feet. 
2" X 4" X 10 feet . 
2" X 1^" , X 18 'i&&U 
2" X 4" X i2 leot' 
2" X 4*x 18 feet 
'2" X 8" X 12 feet 
2"'x 8" X 24 feet 
2" X 6" X .14 feet 
2" ± 12" X 8 feet 
2" X 8" X 6 feet 
2 X 4 X 15. feet 



16 



\ * 



IQ 
18 

•e 

12 
16 

32 



Problea: 

Don't "get fooled in working the following problems. 
Some are 1 inch boards and some arc 2 inch boards . Find 
thf^^mber of board feet in each of the i^ollowfngt 

Ncf. of"Boarda Size 



Board Feet 



1. 
2. 
3. 
4. 

'5. 



2 
4 
8 
1 
15 



It's A Grtimp 

487 
982 
17 
+ 624 



1" X 6" X 12 ft. 
2" X 6" x'°12 ft. 
2" xn12" X 16 ft. 
2" X 8^x 12 ft. 
2" x 4 X 12 ft. 



17/ 4,672 



12^ X I 



FlkD IJHAT IT WOULD BE FOR A 
1 INCH BOARD OF THE SAIIE 
WIDTH AND LENGTH AND THEN 
DOUBLE YOUR ANSIJER. 

EXAIIPLE : 

FIND THE BOARD FEET IN A 
2" X 6" X 12. 

1) 1"X6"X12 FEET BOARD HAS 
1/2 X, Jf2 - 6 BOARD FEET. 

f/ ■ 

2) 2"X6"X12 FEET BOARD HAS 
2 X 6 ° 12 BOARD FEET. 

> 

YOU MAY WISH TO PROVIDE THE 
STUDENTS WITH A FEW MORE 
EXAI-IPLES BEFORE ASSIGNING 
THE PROBLEMS ON THE LEFT. 



END CLASS HERE 
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Frank found out it v/ao poaclblei for a euotomer to 
get lumber cut to cize. ^ This caused come problemQ when 
It acme to finding out hov; much to charge for tWe mteriaJls. 
For eitaffTiple, one day Frank sold a piece of 3/4 inch AG 
, plywood that wao 2 feet by 3 feet. 




How do you think Frank could find out what it should coot? 
Stop Let's 8ee if the clasG can come up with the answer. 

*THIS TURNS OUT TO BE THREE PROBLEMS. FIRST THE STUDENTS NEED TO FIND THE COST 
PER SQUARE FOOT, HOW MAI^JY SQUP^Rg FEET THERE ARE IN THE PLYWOOD BEIN(? SOLD AND 
THIRD WHAT IT WOULD COST. Tl|]gSE T^REE PARTS SHOULD BE ARRIVED AT BY CLASS 
DISCUSSION. ONCE THIS HAS BEEN DONE GO TOROyGH THE SOLUTION OF THE STATED 
PROBLEM. 



A) THE SHEET OF PLYV/OOD IS 4 FEET BY 8 FEET OR 32 SQUARE FEET. S 
$14.75 PER SHEET (FOUND ON THE PRICE LIST) THE COST PE^ SQUARE 



SINCE IT COST 
SQUARE FOOT IS 
.460 PER SQUARE FOOD (ROUND OFF TO $.46) 



32/14.750 
128 
195 
192 
30 

B) THE PIECE OF PLYWOOD TO BE SOLD IS 2 FEET BY 3 FEET OR 6 SQUARE FRET. 
(MAY NEED TO REVIEW AREA OF A RECTANGLE.) ' 

C) THUS, THE COST OF THE ORDER IS 



r 



$ .46 PER SQUARE FOOT 

X 6 SQUARE FE^t 
$ 2.76 



IN EACH OF THESE STEPS TRY TO GET- THE CLASS TO MAKE SUGGESTIONS AS WHAT 
TO DO BEFORE GOING ON. " • 



%1 
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. A auotomer earae into the lumber/yard and wa^ed au 
epttoato of what it would coat ,for the lupba^ >uild 
a dog houije* ife gave Frank the follov/ing, lir>t of materialo. 
Uoing your price Hot and what ha,yd 1,^ the ' 

coot of the materials needed for t^^^. ptfo^jiict, 

: I-IATERIALS. List /OR bOG W^SEfrl' 

•• 2 pieces 1/2" jj 2 ft. k 3 ft. AC plytrood 
2 pieces 1/2 x 2 ft. ji 2 ft. AC plyvjood , 
2 pieceo 1/2 k 1 l/2 ft. X 3 ft. AC plywood 

1 piece 3/^» X 2 ft. K 3 ft. AC plywood 

2 Ibo. Box nailo ^ ^ 
2 qto. White paint 



AFTER COMPLETING THIS, DO 
SEVEKAL MORE EMMPLES. ' 
EMPHASIZE THl^ THREE BASIC ^ STEPS. 
ONCE YOU ilAVE COMPLETED THESE 
EX^a-IPLES HAVE THE STUDENTS FIND 
THE COST OF BUILDING THE DOG 
HOUSE ILLUSTRATED AT THE LEFT. 



1/2 INCH AC PLYWOOD COST $13.75 
PER SHEET OR $13.75 + 32 o $.,43 
PER SQUARE FOOT. 

2/2'X3' - 12 SQUARE FOOT 
2/2'X2' 8 SQUARE FOOT 
2/1 1/2 'X3^ SQUARE FOOT 

29 SQUARE FOOT OF 
1/2" PLYVJOOD 

29 X $.43 ° $12.47 FOR THE 
1/2" PLYWOOD 

THERE IS A TOTAL OF 6 SQUARE 
FOOT OF 3/4" PLYWOOD AT $.46 
PER SQU^E FOOT OR 6 X $.46 ^ 
$1.76. 

THE 2 LBS. BOX OF NAILS COS-jO 
2f'K $.35 ° $.70. 

THE PAINT COST 2 X $1.25 ° 
^,$2.50. 

JtHE TOTAL PROJECT COST IS'JVS 
%0LIOWS: 

i/2 PLYWOOD $12.57 
3/4 PLYWOOD $ 2.76 
NAILS L '.70 - 

PAINT ^ 2.50 
Total Colt $18.43 

IF THERa,||^ NOT TIME TO 
COMPLETmMiS PROBLEM IN ONE 
CLASS PeI^D YOU MAY WISH TO 
COMPLETE IT THE FOLLOWING DAY. 

< 

END CLASS HERE . 
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W\ Keeping. a running inventory. 

Another reopono'ibility th^ft Fratik wao given v;ao 

teplng a "running" inventory. . Thio meano that he muot 
ep track of the lueber that ic in otock. ''Frank wao . 
tald.^e ohould cheek the inventory once every tv;o v;eeko. 
. Why do you think it would be important to make thia kind 
of check? 

The firof time Fr;yik took the inventory he counted 
all the lumber. Howei/eri he found thio took too long. 
He thought maybe he could come up with a way to oave 
hlmoelf Goma work^ 

Can yon come^up with a way that Frank could Gave tljne 
In taking hio inventory? 

Frank deoideo he could juot meaoure the otack of 

lumber and then figure out how many pieceo there wao in 

the otack. Here'o a oituation Frank worked out. A stack 

©f plywood wao 30 ineheo high and each j)iecd wao i/2 inch 

thick. So Frank oaid he would work it ao folXowo. 

^ 1 30 X 2 \ 
0 30 ^ 5 - -J- J - 60 li 

This told Frank there were 60 pi-eceo of 1/2" plywood 
In the 8tack« Wliy? 

Problem: « 

Frank measured another otack of plywood and found 
It was 60 ineheo high. If each piece wao 3/A inch thick, 
how many pieces were there in the stack? % 

There was one thing that caused Frank oome problems. 
He found -that lumber wasn't always measured by what, he 
thought It should. For example, a 1" x 4" board was 
x^lXy 3/4" X 3 1/2", a 1" x 6" •board was really 3/4" x 
5 1/2", and a 2" x 4" wa? really 1 1/2" x 3 1/2". What 
do you think the measurements of a 2" x 6" board would be? 

Using the list given to you, solve the following: 

2. :iow many 2x4 are there in a stack 60 Inches high? 



2. How many pieces of l/lf" plywood are ther^ In a stack 
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HAVE THE STUDENTS GIVE 
THEIR IDEAS m THE SUBJECT. 
TRY TO BRING OUT THE NEEDS 
TO INVENTORY BUCH AB; 
REORDERING MATERIALS , 
FINDING OUT WHAT KIND OF 
MATERIALS SELL FAST, . 
MAKING SURE THERE IS 
ENOUGH LUllBER TO COVER 
LARGE, ORDERS , ETC. 

BEFORE GOING UfJ TO THE 
EXPLANATION THAT FOLLOWS 
SEE IF THE STUDENTS CAN 
COME UP WITH SOME GOOD 
WAYS . 



DISCUSS THIS PROBLEM WITH 
THE STUDENTS. MAKE SURE 
THEY UNDERSTAND VJHY YOU 
MUST DIVIDE. ONCE YOU HAVE 
DONli iHIS LET THEM TRY 
THE SAIIPLE PROBLEM. 



60 



3 



60 „ k 



240 



80 PIECES. 



1 J./2" X 5 1/2" MEASURE- 
MEI^T. HAND OUT THE SHEET 
THAT CONTAINS SOME OF THE 
ACTUAL MEASUREMENTS OF 
BOARDS. USING THIS LIST 
WORK THE FIRST PROBLEM 
OF THE PROBLEM SECION AS 
EXAMPLES. THEN ALLOW THE 
STUDENTS TIME TO WORK IN 
CLASS . 



END CLASS HERE 
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3. Itou roany 2 k 6 are there in 4 otacko, ii each 
oeack it) 24 incheo high? 

4, ^How ©any 1 2c 8 are there in 12 otacko, if each 
^ otacko, if each Gtack io 72 incheo high? 



5. How many pieceo of 5/8" plyijood are there ifi^a ^ 
otack 45 incheo high? V 



^ ^^^^ 
NOTES: "ANSV/ERS 



1) 60 -^ 2 - ^ ^ ° ^0 



2) /,8.i^^^^^-.192 
A 11 



i) + - o — - ° 16 

2 1 i 



16 X 4 STACKS ° M 

, \ -.o 3 72 X A „ 
i> 1 j 



96 X 12 - 1152 

5 „ 45 X 8 
5) 4..-^- - 



72 



IF THERE ARE STILL PROBLEMS IN WORKING THL&fi MAICE-UP A FEW 
EXAl-IPLES FOR THE STUDENT TO WORK.^ 



4 
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Putting Doxm a Hub-Fluor 

In mof;t houj;eti a f5ub-floor is put doim before the 
finif,h flooring, i^^ put in. A GUb-floor io ju'it what'o 
untJrr your wood or tile fioorf>, Ui^ually a carpenter will 
^uf r- 1/?** plyv;ood for th.io Jo.b. 



-2^ 




Kji ample: *^ 

N If we wanted to>put a sub-floor in a roou that looked WORK THIS PROBLEM WITH 
J llu» the f ollowi*^5j', arawinj;, 
wood would be rteeded? 



THE STUDENTS AS FOLLOWS 



hov; many pieces; of 1/2" ply- 

1) W FT. X 12 Ft J ° 168 SQ.FT. 

2) SINCE EACH SHEET OF PLY- 
WOOD IS 4' X 8' , EACH 

SHEET HAS 32 SQ. FT. IN THEM. 

3) 168 . 32 - 5r|- SHEET OF 
PLYWOOD. 



Problerao : 

In each of the foliou^inp, ^ find the number of sheet of 1/2" x A' x 8' plyi/ood 
will be needed to cover each floor and what its cost v/ill be. 
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TEACHER NOTES CONTINUED:. 

i) EXPLAIN /TO THE STUDENTS THAT ^VJE V/ 1 LL ONLY BUY WHOLE ^HECTS 
OF PLYW<^OD AND THERer',ORE, WILL NCED 6 SHf;ETS TO COMPLfclTE THL ' 
JOB. 

5) IF EAChjl SHEET COST $13.75 EACH OUR COST WOULD BE 
; ° $13.75 

$82.50 

'before having THE STUDENTS WORK THE ^OBLEMS YOU MAY NEED TO 
WORK ANOTHER EXAMPLE. \ 



/ 
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13. I>£D€K^unt:;. 

^^If a cimcractor buyo a lati\e c^mmt of lumber he will 
GOiWir.-fe'")- receive a di^jcount on hie purdiaae, Thio 
dif,f:(»t;:Jt v;i^l vary Iron lun.bei: yard t(» lumber yard* You 
u^tt want: to eall your local dealer and find out if he 
givt". di*.iuuul,'# and how ouch. ^ For. our problt^m we will 
p,lve i di^.?-r-uar of. 102 off of the total purchaoe. ' Thio 
oeaurj you uwd first find the t/tal coot at an order and 
then iiikv pi f lY/j to find the cojjt to the .contractor . - 

Find Che nut coat of tho follov;i,ng or'der, uoe the 
priee lint given Eo you "to figure the coot of each item. 



YOU fillOULI) DIBGUSB THE USE 

m mmomm'inw the stubents. 

ASK I-niY DISCOUNTB KOULD BE 
GIVEN, APiE THEY GOOD FOR 
BUSltmSF), ,pY DOESm EVERY- 
ONE r.ET TliEM, ETC. 
THir? PROSiEM IS SOMEl-JHAT 
COMPLICATED AW SHOULD BE 
WORKED IN CLASS. YOU MAY 
WISH TO GIVE ASilSTANCE Al# 
EKPMNATION AS THE • STUDENTS 
WORK. THE PROBLEM REQUIRES 
THE STUDENT TO USE MANY OF THE 
IDEAS THEY HAVE ALREADY LEARNED 
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BUILDERS SUPPLY COIIPANY 


i? 


Deocriptlon 


Unit Cor.t 




25 


1/2 K 4 K 8 AC plywood 






100 


2 K 4 K 16 opruce ' ' 






20 


1 X 12 X 12 yellow pine 


1 




20 Iba. 


common naila 






10 

o 


2 X 10 X 12 yellow piae 








TOTAL 








DISCOUNT 15% 








NET COST 







14. Summary and DiGeuosion DISCUSS THE DIFFERENT TOPICS THAT HAVE BEEN 

COVERED AND REVXEWED WHERE NECESSARY. 



at do yo;i think of tho job? 

ASK STUDENTS TO DISCUSS THE DIFFERENT ASPECTS 
OF THE JOB MD WIlATStTHEY THINK OF THE WORK. 
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ACTUAL LUI-fflEE MEASURE-ffiHTS 
DESCRIPTION ACTUAL MEAgUREMEt^T 



2x4' . l|" X 3|" 

2x6 4" 4" 

2x8. " ' ^ l|" X 7|" 

2 X 10 ' ■ . l|" X 9|" 
2 X 12 




1 / 2h V 1^** 

1x4 ^ X 

1x6 I" X si" 

1x8 |"x7|" 

1 X 10 I" X 9\" 

1 X 12 I" X lli" 

4x4 •'^ 5 

4 X V ' 3^" X 5^" 

4x8 3i"x7i" 



Plywoou is always the same size as the deseripeion, for example a piece 
of plywood 1/2" X 4' X 8' is actually 1/2 inch by '4 feet x J feet. 
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Deocription 
2 X Spruce 
2x6 01 yellow pikjiG 
2 x 8 02 yellow pine 
2 K 10 01 yellot; pine 
2 X 12 (}1 yellow pine 



Price 
20$ Linear feet 
31$ Linear feet 
39$ Linear feet 
58$ Linear feet 
70$ Linear feet 



1 K 4 cotEnnon yellow pine 

1x6 eosmon yellow pine 

L X 8 common yellow pine 

1 X 10 conlmon yellow pine 

1 X 12 common yellow pine 



16$ Linear feet 
24$ Linear feet 
32$ Linear fc(^^ 
*^41$ LiuQar feet 
53$ Linear feet 



X 4 X 8 AD 
X 4 X 8 ' AC 
X 4 X 8 AC 



plywood 
plywood 
plywood 



$14*75 per ohcot 
$15,52 per ohoot 
$13.75 per ohcct 



X 4 X 8 AC plywood 



Paint, (white) 



Paint (coloro) 



^^^^^ 



$3.25 per gallon 
$1.25 per quart 
$4.25 per gallop 
$2.10 per quart 



7 



Common Nails 
Finish Nails 
Box Nails 



30$ per pound 
33$ per pound 
35$ per pound 
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